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Now entering service, Convair’s 880 Jet-Liner 
is the fastest, newest and most luxurious passenger 
plane in the world. With the 880’s unmatched 
combination of speed with splendor, the jet age 
becomes mature...becomes 

Ly the age of the e3 ScD 
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("RAVELLE 


The finest medium-range jetliner the world over 


Now Douglas Aircraft, after 

thorough testing which proved 

Caravelle’s high performance, 

A . reliability and economy, is 

mericans bringing it to airlines in the 
Americas and the Pacific. 

. This remarkable jetliner has 

who flew If the quietest cabin in aviation 


history. It can operate with 
ease from the small airports 


“ ; 
in Furo pe = which the big, long range jets 
must overpass. 


It allows airlines to bring 
fast jetliner service to their 


wanted shorter routes, too. United 


Airlines has already ordered 


twenty as companion aircraft 


a « 
i! iN the to their luxurious DC-8s. 


With the medium-range Cara- 


velle and the long-range DC-8, 
Douglas is the only company in 
° ° ¥4 the world that can offer pure jet 


airliners ideally suited for airline 
routes from 200 to 5000 miles. 


Designed and built 
by SUD AVIATION 





Sold, serviced and 
endorsed by DOUGLAS A/RCRAFT 





AVIATION CALENDAR 


May 9-11—31st Annual Meeting, Acrospace 
Medical Assn , Americana Hotel. Bal Has 
bour Miami Beach Fila 

May 9-11-1960 Symposium of the Insti 
tute of Radio Engineers’ Professional 
Group on Microwave Theory and Tech 
niques, Hotel del Coronado, San Diego 

May 9.12—Semi-Annual Meeting and Astro 
nautical Exposition, American Rocket So 
iety, Ambassador Hotel, Los Angel 

May 9-12—Summer Instrument-Automation 
Conter \ Exhibit, Instrument Socicts 
of America, Civic Auditorium, San Fran 
isco, Calif 

May 9-13—Second Southwestern Metal Con 
gr ind Exposition, American Society 
for Metals, Sheraton Dallas Hotel and 
State Fair Park, Dallas, Tex 

May 9-13—Annual Conference, Society of 
Photographic Scientists and Engincers, 
Miramar Hotel, Los Angeles, Calif 

May 10-12—1960 Electronic Components 
Conferen Willard Hotel, Washington 
D. C. Sponsors: Institute of Radio Engi 


' 
Prof nal Group on Component 


Part Amerncan Institute of Flectric il 
henginect Flectroni Industrie Assn 
Western Electronic Manufacturers Assn 
May 11-14—16th Annual National Forum 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C 
May 15-18—Annual Convention and Bu 
Meet American Assn. of Airport 
t Waldorf-Astoria, New York 
Mav 16-20—Aviation Fire Safety Seminar 
National Fire Protection Assn, Queen 
] ibeth Hotel, Montreal, Canada 
May 18-20—National Meeting, Society for 
Exper ntal Stress Analysis, Hotel Sev 
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a new look on the horizon... 


FLYING 
PLATFORMS 


FROM 
DEL MAR 


Now, from Del Mar, a new weapons support concept 
provides three-dimensional mobility for our land and sea 
forces. Tiny helicopters, available in one-man or drone ver- 
sions, give manned-flight and cargo-carrying capability to 
front-line Army and Marine units. 

Weighing approximately 300 pounds empty, these miniature 
flying packages can safely scout hostile territory ...send 
back reconnaissance data...carry a man or critical cargo 
to strategic hard-to-reach areas ... perform courier services 
and ASW duty at sea. 

The new flying platforms are the latest in a line of advanced 
weapons support systems from Del Mar. For further infor- 
mation on these or other Del Mar weapons support and 
training systems in use by the Armed Forces of the United 
States, Canada, and other NATO nations, write to Dept. 
AW-932-2. 


Engineers and Scientists: investigate Del Mar 
for a rewarding future in hydrospace sciences, 
aerospace sciences, and environmental systems. 


International Airport - Los Angeles 45, Calif. 
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AVIATION CALENDAR 


(Continued from page $) 
Flight Research, Heidelberg, Germany. 
May 23-25—1960 National Telemetering 
Conference, Miramar Hotel, Santa 
Monica, Calif. Sponsors: Instrument So- 
ciety of America; American Rocket So- 
ictv; American Institute of Electrical 
Engineers; Institute of the Acronautical 
Sciences; Institute of Radio Engineers 
May 23-25—l4th Annual Armed Forces 
Communication and Electronics Associa 
tion Convention, Sheraton Park Hotel, 
Washington, D. C 
May 24-26—1960 Convention, American 
Society for Quality Control, San Fran 
Calif 
May 25-27—National Specialists Meeting on 
Guidance of Aerospace Vehicles, Institute 
of the Acronautical Sciences, Hotel Som- 
t. Boston, Mass 
May 26-27—‘Psychophysiological Aspects of 
Spa Flight,” SYM posi Wn Hilton Hotel, 
San Antonio, Tex Sponsored bv the 
School of Aviation Medicine, USAF Aero- 
Spa Medical Center (ATC), and ar 
ranged by Southwest Research Institute. 
{ lassihed, but bv invitation 
May 27-30—12th Annual Wright Memorial 
Glider Meet. For information: Soaring 
Socicty of Dayton, Inc., Far Hills Branch, 
P.O. Box 581, Dayton 19, Ohie 
June 3-4—l]th National Maintenance 
Operations Meeting, Reading Avi 
ser c R« aditz, Pa 
June 5-9—Semi-Annual Meeting and 
t 1 Conference Ay r in S ty of 
Mechanical Engineers, Statler Hilton Ho- 
Dallas, lex 
June 14-16—35th Mectin 
tor ind Manufacturer 
l ’ th Hotel, Montreal 
june-22-24—19¢ Conferer 
ind Electronic Mea 
Boulder Laboratories, Boulder, Ce 
Institute of Radio Er 
Professional Group on Instrumentation; 
Radio Standards Laboratory, National Bu 
reau of Standards; American Institute of 
Electrical Engineers’ Instrumentation Di 





vision 

June 23-25—16th Annual Meeting, Institute 
of Navigation, U. S. Air Force Academy 
Colorado Springs, Colo 

June 27-29—Fourth National Convention on 
Military Electronics, Institute of Radio 
| ngineers Sheraton-Park Hotel, Wash 
ington, D. C 

June 28-July 1—National Summer Meeting 
Institute of the Aeronautical Sciences 
Ambassador Hotel, Los Angeles, Calif 

Aug. 15-20—11th Annual Congress, Inter- 
national Astronautical Federation, Royal 
Institute of Technology, Stockholm 

Aug. 23-26—Western Electronic Show & 
Convention, Institute of Radio Engineers, 
Ambassador Hotel, Los Angeles, Calif 

Sept. 5-11-1960 Farnborough Flying Dis- 
play and Exhibition, Society of British 
Aircraft Constructors, Farnborough, Eng. 

Sept. 12-16—16th Annual General Meeting, 
IATA, Copenhagen, Denmark 

Sept. 12-16—Second International Congress, 
International Council of the Acronautical 
Sciences, Zurich, Switzerland 

Sept. 21-25—National Convention and Acro 
pace Panorama, Air Force Assn., Civic 
Auditorium and Brooks Hall, San Fran 

Calif 
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SP i: LOWEST OPERATING COSTS 


ever experlenced with ony airplane 
/n comimerclal air rronsporrorion, 


Leslie O. Barnes, President, said in announcing Allegheny 
Airlines’ decision to buy five Napier Eland jet-powered 
Convair 540s after the severest kind of test— more than 
six months of daily airline operation, under lease, on the 
Allegheny system. 


“Our decision to buy the 540 followed several years of 
intensive study to find an aircraft which is capable of 
reducing the need for federal support in the development 
of vitally-needed short-haul a ervices. In the Convair 
540, powered by Napier, we are confident we have an 
aircraft with the operating « my, capacity, speed and 
passenger appeal to do the job” said Mr. Barnes. 


Napier Engines, Inc., is proud to be an important part of Allegheny’s program 
to bring the best in local air commuter service to more than 24,000,000 people 


in thirteen states of the Middle Atlantic area and New England, 


-NAPIER?>> 


ENGINES INCORPORATEO 
ton 6, 0.C., NOrth 7-9300 


f the English Electric Group of Companies 


909 Dupont Circle Building, Wa 
A Subsidiary of 0. Napier & Son, Ltd. London. Eng AM 
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Propulsion piping system or individual components... 
FLEXONICS ENGINEERING AND EXPERIENCE CAN SERVE YOU BEST 


Flexonics has pioneered, for over half a century, in precision-forming thin 
metals into flexible carriers for a variety of media... and still leads. This 
special talent of Flexonics engineers and designers is available to you in the 
development and manufacture of LOX, fuel, hydraulic, pneumatic and turbo 
exhaust systems. 

For the most authoritative product and design recommendations covering 
ducting systems, flexible connectors, bellows, metal hose, and Flexon T 
(Tetlon)— contact your Flexonics Sales Engineer or write for Flexonics 
Aeronautical Engineering Manual. 


s ATTACH TO YOUR LETTERHEAD—MAIL TODAY! ony 


FLEXONICS CORPORATION 


1302 South Third Avenue 
Maywood, Illinois 


corporation 


the Flexonics Aeronautical Engineering 
Manval, covering in detail Flexonics 
products and services for aeronautics 
and space applications. 
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JOINTS HOSE COMPONENTS 


SUBSIDIARY OF eacumet & HECLA, INC. 
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In Canada: Fiexonics Corporation of Canada,Ltd.,Brampton,Ont. Please send me my personal copy of 
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NORTRONICS 

demanded accuracy 

0.1%), efficiency (over 

60%) and higt. regulation (0.1%, 

20 load to full load) in the supply of 


pad or out in space, reliable SIE 


electronics provide the electrical 
“Muscle behind the missife.” 


Better than 0.1% overall accur 
Less than 5 mv (rms) ripple o 
More than 60% efficiency 
Better than 0.1% regulation 
Manual or electronic program 
PS-82 —- 6 to 36 vde in 0.1 volt 
PS-83 — 1 to 500 vde in 1 volt 
PS-34 — 0 to 99.4 vde in 0.1 vol! 


SOUTHWESTERN INDUSTRIA.. 


A DIVISION OF ORENSER INOU 
Samm "020! Westheimer + P. 0. Box 22187 - Houston 
1 =2 5 CAGLE: SIECO HOUSTON 


~ 


GOVERNMENT CONTRACT 


“Destined to be one of th 
leading military sub - con 


all 2g 


nap 
5 amps 


 CTRoniIcs co. 

ov Sl 
» HO mesteed 5-3471 
wk: 40-1988 


lON 





yee Fainir 
' Ball Bearing 
“Six Packs’ Anchor 


§ 


Blades | 


A tandem set of six 
Fafnir Wi Type coun 
terbored ball bearings 
pius a duplex pair 
absorb unusual thrust 
loads in S-58 main 
rotor biade retention 
section. At left: Fafnir 
Y-PWI Series Duplex 
Helicopter Bearings 











During development of the S-58, Fafnir 
engineers worked closely with Sikorsky on 
bearing requirements. The blade retention 
sections presented especially interesting 
problems. 

The entire load encountered in pitch 





control of the rotating blades (the “wings” 
of the helicopter) falls on the ball bearings 
used in the blade retention section. Smooth 
instantaneous response is a must — since 
blade pitch is what steers the aircraft. The 
answer: A tandem set of six Fafnir coun- 
terbored bearings, plus a duplex pair, in 
the main rotor section and a tandem set of 
five Fafnir bearings in the tail rotor. 

Fafnir ball bearings are also used in the 
tail drive shaft, main shaft, and other 
critical locations. Job-right applications 
such as these have helped establish Fafnir 
as a leading supplier of ball bearings for 
aircraft, jet engines, and accessories. For 
help with problems you may have, write 
The Fafnir Bearing Company, New Britain, 
Connecticut. 


ee 


Sikorsky S-58 Helicopter airlifts ton-and-a half cy FA F ih i R 


cement hopper in power line construction project. 
BALL BEARINGS 


x “hy 





Specify Thomas A. EDISON for 


AVIATION’S MOST RELIABLE PRESSURE INDICATING SYSTEM 


protection 


Edison’s pressure indicating system provides ur 
for today’s high-performance jet engines. These ed systems, | 
—t 


several thousand of which have been operated over the past 3 years 


with outstanding reliability, withstand vibrat »f 2000 cps 
at 20 g’s. This unique durability permits mounting di: mn engines 
for greater response, and accuracy—unlike standard systen 


which require off-engine installation and troublesome o 


or fuel lines. The system ~ : — Z 
consists of two components, ———__|\" # 


transmitter and indicator. The Model 318 Ws ; 
frictionless transmitter, smaller and lighter than i i il 
ever before, meets requirements of new specification MIL-T-26638. Hermetically sealed 

id 2”, require less than 0.6 watts 


indicators, available in nd 2 

; integrally lighted for utmost 
e with MIL-L-25467A (ASG). 
ystem—originally designed for 
usurement—can also be used to 
sure, BMEP, as well as torque. 


iation’s most reliable pressure 


for operation. A 2” m 
readability in com; 
This versatile indicat 
oil pressu! 

indicate fue 

For the full stor, 


indicating write for publication 3049. 


, sealed indicator, available in 1%” 
. 2” indicator, is integrally lighted: 


yinter are white and at night red. 


nter will move off-scale below zero. 


Thomas A. Edison industries 


INSTRUMENT DIVISION 


49 LAKESIDE AVENUE, WEST ORANGE, N. J. 





Just name your lightweight locknut requirement... 


SPS offers a Nutt-Shel type 
for almost every application need 


WD 8° A 


a 


Fixed anchor, floating anchor, 
spacer... whatever your require- 
ment in this class of locknut, SPS 








provides a Nutt-Shel design to 
meet it. 

Nutt-Shel lightweight locknuts 
are part of SPS’s complete line of 
aircraft/missile fasteners, which 
includes all AN, MS and NAS 
types—bolts and Iccknuts—plus 
SPS special high-performance 
types. Among the latter you can 
specify bolt/locknut combinations 





FLOATING CLINCH 





for temperatures to 1600°F., ten- 
siles to 260,000 psi and shear 
strengths to 156,000 psi. And look- 
ing to tomorrow, the SPS labora- 
tories for advanced research are 
already testing prototypes of fas- 
<— — teners offering even higher levels 


of performance and mechanical 
SELF-SEALING DOME Ht. ; 








reliability. 

For more information, write 
SPS—manufacturer of precision 
threaded fasteners and allied prod- 
ucts in many metals, including 
titanium. Bulletin giving complete 
data on Nutt-Shel products is 
available on request. 








SAS: See Specifications—Nutt-Shel 


Lightweight Locknuts 


Materials 


AIRCRAFT / MISSILE Division 
Stee! Nuts: Threaded element per 


JENKINTOWN 3, PENNSYLVANIA AMS 6350. Corrosion Resisting Steel Nuts 
SPS WESTERN, SANTA ANA, CALIF. Threaded element per AMS 5525 (A.286) 


Performance 

Meet or exceed AN-N-10 and/or MIL-N 
aa 25027 (ASG). Alloy steel nuts serviceable 
where reliability replaces probability to 550°F., corrosion-resisting nuts to 900°F 
Mounting Styles 

Standard rivet holes, dimpled rivet holes 
for flush mounting, or projection weld 
dimples 

Finish 

San Leandro, Calif. * Seattle, Wash. « Wichita, Kans. Variety of platings and lubricants available. 


Atlanta, Ga. * Culver City, Calif. * Dallas, Tex. * Denver, Colo. * Tuckahoe, N.Y. * San Diego, Calif 











BENDIX BRAKES- 


SURE GROUND CONTROL FOR 150-TON GIANTS 


There’s good reason why most of today’s com- 
mercial and military jets rely on Bendix brakes 
Products of the world’s most experienced brake 
manufacturer, they are specially designed and 


the extra-heavy ground control 
these high-performance aircraft. In 
by Bendix” signifies safe, sure ground 
tever the aircraft. 


built t 
demand 
fact,‘ Br 


control 


Bendix pivision South Bend, nD 
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When a rocl ach component On the ground, Bower Roller Bearings 
must , a ig! the j keep trucks, equipment and gantries 
rolling under the heavy loads essential 


to the missile s launching 


time —ai 
extreme! 


sends bearing temperatures p f 


pearings 


Bower, a major supplier o 
+ 


be Snediendin off dmmane techoey seme 
to hundreds of degrees below ze1 or missiles and aircraft, also serves 


4 acllen . ae ae ee , 
whe engine roasts bearings < many other industries -automotive 


near-thousand Gegrees. KLisewhere f construction machinery, machine too 
credibly precise s) n 10% reiy and farm equipment, to name a few 


for most ever 


on bearings with millionths-of-an-inct You'll find bearings 


field in Bower's ful j i tapered 


' 
Lorerances. in these criti 


vo find Bower Roller Be “4: drical and journal r Dpearings 


OWER ROLLER BEARINGS 


Bewer Roller Bearing Division + Federal-Meogui-Bower Beerings, inc. + Detroit 14, Michiges 





Data Acquisition and Application 


The 3 elements of an automated military system: 


Data Communication 


all logical capabilities of IBM 


IBM's Federal Svstems Division has a unique three- 


wal capability Because of it, the Division can effec 


tively handle study and development contracts of total 


defense svstems — or assume total svstem management 


responsibility. It can originate the systems concept 


and carry it all the wav to implementation 


In data acquisition and application subsystems —1BM 
has the facilities and manpower to develop and furnish 
the sensors, displavs, and other devices for man-to 
applic ition, and machine-to application communica 
tions. Also, to develop automatic sensors, sensor con 
trol, automatic dissemination facilities and disp] iVs 
require d to direct proper and efficient funct ning of 


the entire svstem 


In data communication subsystems —W ith cay 
and experience in IBM Tele-processing*, Federal Svs 


terns has the know ledge and facilities needed to des v 


Federal Systems Division, international Business Machines Corporation, 


Bata Acquisition 
and Application 


Lo} 
Dilities 


Data Communication 


plete networks to meet systems re- 
cludes, for example, data commu- 
s with message switching functions 
trumentation. Message processing 
rv stations, and code m »dulation- 
pie nt are already under develop- 


ns laboratories 


In data processing and control subsystems—Engineers 
and s« t the Federal Svstems Division can 
draw t IBM background in data processing to 
develoy dvanced systems and programming 
concept ) draw on existing equipment, or 
utilize manufacturing facilities to meet 
both tl 
totall 


ng and produc tion requirements of 
entation. 
nts of a militarv svstem are all logic al 
IBM's Federal Svstems Division — for 


svstems management 


| . 
326 East Montgomery Avenue, Rockville, Maryland 


Sata Processing 
and Control 





The Great Wall of China 
may have heen 


engineered with 
an abacus... 


... but Space Age defenses require the speed and reliability of electronic data handling, a proved 


capability of Cubic Corporation instrumentation at the major missile test centers of the nation. 


DH-3: Cubic SECOR, de signated the 
AN/FRQ-10 by the Air Force, is a multi- 
station missile-tracking system installed on 
the Eglin Gulf Test Range. The precision 
distance measurements made by SECOR 
are digitally coded and magnetically re- 
corded in the Cubic DH-3. 


DH-4: To facilitate subsequent computer 
processing, the DH-3 data is coded in 
binary form. The DH-4 data playback 
translator converts the binary data to 
decimal form, provides an illuminated 
display and prints out decimal data on 
paper tape or punched cards 


DH-8: Cubic COTAR an omnidirectional 
angle measuring system, generates a pair 
of direction cosines. On Ascension Island, 
a COTAR is combined with Cubic dis- 
tance-measuring equipment to provide 
complete position information. The DH-8 
performs the necessary analog computa- 
tion to convert this information to x-y-z 
form. 


DH-10: On the Pacific Missile Range, 
data is fed from a number of outlying 
radars to a central computing facility for 
processing. At each radar, a Cubic DH-10 
interrogates the radar and prepares appro- 
priate digital words for transmission and 


magnetic rec ording. 


DH-14: The Cubic DH-]4 Digital Multi- 
plexing Synchronizer is used at a Pacific 
Missile Range central data-processing 
facility. It is fed the outputs of one to 
six DH-10 / data-link combinations and 
multiplexes them, in real time, into a 
large-scale computer. DH-14 output: 36 


bits in parallel. 


DATA HANDLING 


another achievement in 
Space Age electronics by 


| 


BIC CORPORATION 


5575 Kearny Villa Road, San Diego 11, California 


Electronic Engineering With a Dimension for the Future 





Permit New Applications 
of HEXCEL Honeycomb 


Hexcel meets the critical need of today’s jet aircraft 
and missiles for stronger aluminum honeycomb with 
new 5056 alloy, conservatively 20% stronger than 
any existing aluminum core of the same weight. This 
important development by Hexcel not only makes 
possible further reduction in weight of existing honey- 
comb applications, but offers opportunities for a wide 
range of new design applications where the addi- 
tional strength of 5056 is essential. 


125 





COMPARATIVE STRENGTHS 
OF HEXCEL ALUMINUM HONEYCOMB 


LBS. /CU. FT 


SPECIFIC SHEAR STRENGTH — 
eS. 














*3003 °5052 "5056 

Hexcel 5056 honeycomb is the result of four years’ 
research and study of more than 100 materials, in- 
cluding 10 aluminum alloys, and represents the first 
major improvement in aluminum honeycomb since 
1954, when Hexcel introduced its 5052 alloy honey- 
comb to the industry. 5056 alloy contains the same 
metals as Hexcel’s 5052 and 3003, with a significant 
increase in magnesium content. Current tests indi- 


cate that 5 has very nearly the highest strength- 
to-weight ratio of any aluminum honeycomb ever 
made, but without the corrosion problems usually 
associated with high-strength aluminum alloys. New 
5056 honeycomb offers an immediate solution to de- 
sign problems of weight and strength in the aircraft 
and missile fields, as well as applications in elec- 


tronics, construction, lighting and packaging. 





EAR STRENGTH 











DENSITY (PCF 


with 5052 alloy, 5056 shows an im- 
provement ir ompressive properties of approx- 
imately 25 hich is 250% of specification mini- 
mums. Shear strengths are at least 20% above 5052 
and 50 to 10( above specification minimums. 5056 
cell sizes are Ye” to %”; foil gauges .001” and .002”. 
For detailed test results and complete data on Hex- 
cel’s 5056 honeycomb, write Dept. 5-E. 


In comparis 


sf Manutacture 


ducts and Matera 


Be XC EL provucts INC. 


Executive Offices: 2332 Fourth St. Berkeley, California 
stribution Throughout the United States and Canada 


6285 
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FROM 
THE “JENNY” 


ile! 
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TO THE JETS 


SINCLAIR HAS SERVED AVIATION, 
BOTH COMMERCIAL AND MILITARY, AS A PRIME SUPPLIER 
OF FUELS AND LUBRICANTS. THERE IS NO BETTER PROOF 


OF RELIABILITY. 


Sinclair 


AIRCRAFT OILS 


SINCLAIR REFINING COMPANY 
Aviation Sales, 600 Fifth Ave.+ New York 20, N.Y. 
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The target of the designers of the 
Convair 880 was to make the ship the 
fastest jet airliner. Thus these zippered 
rubber panels, used in both fore and 
aft cargo sections, had to exceed ex- 
isting types in strength / weight ratio 

A new construction by B.F. Goodrich 
provided the answer. The panels have 
he lowest weight, meeting strength 
requirements, of various designs con- 
sidered. The material is very tough 
—a special rubber, resistant to oil, gas, 
or water, on glass fiber fabric. Metal 
reinforcing edges are built for high 
load factors. 


B.EGoodric 


Convair 880 shrinks weight 
with new type B.F.Goodrich zippered panels 


Some 25 of these panels are used 
in the 880 to seal the compartments 
against air or fuel vapor, yet permit 
instant access to con¢ ealed equipment. 
Color is white to provide good light 
reflection; cleaning is easy. 

B.F.Goodrich has outstanding 
experience in fabricating zippered 
panels for sealing...interior compart- 
ments, air ducts, access ports, and 
other areas. For technical assistance 
check with B.F. Goodrich Aviation 
Products, a division of The B.F.Goodrich 
Company, Dept. AW-5A, Akron, Ohio. 


h aviation products 


The B.F.G. Pressure Sealing Zipper is designed 
with a precision fit of the rubber lips to 
make a tight seal, even around curves and 
corners. Opens quickly, like an ordinary 
zipper—yet seals out liquids, gas,air and dirt 





EDITORIAL 





Airlines at the Crossroads 


U.S. airlines recorded an historic achievement during 
1959 with the first successful large-scale operations of 
turbojet-powered transports. Last year, some 66 Boe- 
ing 707s and 18 Douglas DC-8s flew approximately three 
billion revenue passenger miles in domestic trunkline 
service and another billion revenue passenger miles in 
international service. All of this was completed without 
a single passenger fatality. 

Despite earlier British airline operations with early 
model Comets, the debut of the Boeing and Douglas 
jets was really the first major ficet-wide operation of jet 
transports outside the iron curtain and is truly an his 
toric milestone in man’s long struggle to compress time 
and distance to suit his needs. The airlines that op 
crated these planes and the many manufacturers who 
contributed to their design and construction should take 
great pride in this achievement. Air traffic control per 
sonnel of the Federal Aviation Agency, who successfully 
integrated jet operations into an already badly over 
strained trafhe control situation, also deserve special 
notice for their contribution to the initial operational 
success of the jet transports. 

However, in the period immediately following ‘this 
great feat, the airlines are coming to what may be another 
historic crossroad in their economic development. The 
advent of the jet era imposed severe financing require 
ments to make fleet-wide purchases, and now that these 
aircraft are fully operational, they face tremendous carn 
ing requirements not only to retire these debts but also 
to lay a sound financial foundation for future airline 
growth 

lhe jets’ great potential capacity to carn airline profits 
depends upon considerably more precise operational 
capabilities, much greater trafic growth and much more 
cfhcient airline management than the piston era re- 
quired. It also requires a new, and much more swiftly 
responsive, regulatory philosophy on the part of the 
Civil Acronautics Board. It is-rather ridiculous to have 
an industry that offers 600 mph. services, and already 
can see a jump to 2,000 mph. supersonic transports on 
its technical horizon, to be regulated by a federal agency 
that moves at the pace of a goose quill pen 

The Federal Aviation Agency under the leadership of 
Elwood R. “Pete” Quesada has proved remarkably re 
sponsive to the technical requirements of the jet trans 


port cra and has shown by its actions during the past 
18 months that a federal agency does not necessarily 
have to move at an unbearably slow and befuddled pace 
against the technical grain of the aviation industry. It 
is high time the Civil Aeronautics Board geared its pace 
and the caliber of its operations to match similar requir 


ments in the economic field. 

Over the past five years, under a variety of chairmen, 
the Board has demonstrated little tha’ it 
could maintain a pace anywhere nearly commensui ite 


indication 
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the industry it is required to regulate. It 


the personnel of recent Boards that the 
f lame duck senators from both parties, 
hacks using the Board as a rest period 
to the federal bench, West Point class- 
ident and Boy Scout leaders will not 
the past decade, the Board has had only 
bers who had cither a rudimentary knowl- 
try they were required to regulate or 
interest to devote themselves fully to 
task 
w the industry pace is hopelessly out- 
ity of the Board to maintain any realistic 
problems is the General Passenger Fare 
Demands for fare adjustments were inten- 
irs ago by an economic crisis confronting 
ie two years after the fare investigation 
However, the investigation is stiil drag- 
the Board without any semblance of a 
gh many promises of “imminent action” 
pered. 
time, the industry has passed through its 
crisis and has emerged into another 
the tremendous capacity plus the velocity 
t transports. At least one airline already 
problem back in the teeth of the Board 


t for a return to subsidy. 
m apparent from the present highly devel- 


rt system in this country that the regu- 
hy of the Board also requires some modi- 
the current environment rather than to 
ng the well-worn grooves of precedent 
g-gone initial development problems of 


rt industry. 


hy might well be broadened from its 
mecept of regulation down to the last 
ept that still provided the public with 
but allowed considerably more scope for 
vent to exercise its ingenuity. This 
larly needed in the area of fares. Here, 
t certainly provide the public with pro 
xcessively high rates and give the indus- 
But, within 
siderably more flexibility could be cranked 
to permit airline management more lati- 
1 solving its own problems. 
era has brought the airline industry 
hnical milestone and face to face with 
rossroads of its era of financial maturity. 
vest efforts of individual airline man- 
ted by a more flexible regulatory philos- 
ponsive techniques in applying this 
Civil Aeronautics Board to realize the 
it lies in the future for the airline indus- 
—Robert Hotz 


iveling public. 
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Manual Control Valves: operating pressure 3300 psi; operating torque 20 in. lbs.; flow factor 0.5. _ Relief 
Valves: operating pressure 3000 psi; cracking pressure 3450 psi; reseat pressure 3100 psi; flow factor 
0.01. Back Pressure Valves: operating 


pressure 3000 psi; cracking pressure 300 psi; flow factor 0.2. 


Check Valves: operatiag pressure 3000 psi; flow factor 0.7. 
Restrictor Valves: operating pressure 
3000 psi; cracking pressure 2 to 12 psi; restriction 0.02 in.diameter. Rapid Exhaust Valves: operating 
pressure 1000 psi; fow factor 0.1. Brake Valves: inlet operating pressure 3000 psi; outlet pressure 0 to 
1200 psi; flow factor 0.28. Servo Valves: operating pressure 250 psi; self-centering torque 
Selector Valves: service side operating pressure 1000 psi; emergency side operating 


Priority 


Or 


25 in. lbs.; 


flow factor 0.3. 
pressure 100 psi; flow factor 0.2. _ Isclation Valves: operating pressure 3300 psi; flow factor 0.5. 
Valves: operating pressure 3000 psi; priority pressure 2609 to 2800 psi; flow at 110% priority pressure 
25 cfra. Self-Opening 


Valves: operating pressure 3000 psi; temperature range minus 65°F. to plus 300°F. These are only a 


Drain and Blow-Down Valves: operating pressure 3000 psi; flow factor 0.01. 


few of Kidde’s pneumatic valves available today. 


PNEUMATIC VALVES! 


Miniature solenoid valve. Semi-miniature valve. High | Semi-miniature pressure re Quick-response hot gas Quick response, high flow 


Operating range 0 to 2500 
psi. It has a temperature 
range minus 75°F. to plus 
350°F. 


flow capacity. Operating 
pressure 0 to 3000 psi. 
Temperature range minus 
65°F. to plus 165°F. Flow 
factor 0.1. Satisfactory for 
hydrogen peroxide service 


at 375 psi. 


ducer. Inlet operating pres- 
sure 3000 psi. Outlet pres- 
sure range 300 to 400 psi 
Temperature range minus 
65°F. to plus 160°F. It pro 


vides intermittent service . 


to 200°F. 


solenoid valve. Operating 
fluids: hydrazine and vari- 
ous solid-propeliant gases. 
Operating pressure range 0 
to 1000 psi. Ambient tem 
perature range minus 65°F 
to plus 600°F 


solenoid valve. Operating 
range 80 to 3250 psi. Tem- 
perature range minus 65°F. 
to plus 160°F 


You'll find Kidde pneumatic valves for missiles and 
aircraft used in gyro systems, turbine control sys- 
tems, fuel expulsion systems, reaction jet systems, 
pressure pilot operated systems, electronic pres- 
surized systems, jet engine controls, stable plat- 
form systems, air motor pressure supply systems, 
propeller pitch control systems, propeller brake 
systems, canopy actuation systems, auxiliary 


power systems, aircraft landing gear systems and 
nose cone attitude correction systems. 

In addition to a full line of pneumatic valves 
for aircraft or missile applications, Kidde has the 
engineering experience and facilities in this field 
to solve nearly any special problem. For more in- 
formation on what we have... and what we can 


do... write Kidde today! 


—_ 
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WHO'S WHERE 








In the Front Office 


Dr. Harrison Brown, professor of geo 
chemistry at California Institute of Tech 
nology, clected a director of Hycon Mfg 
Co., Pasadena, Calif., and also named spe 
ial scientific assistant to Trevor Gardner, 
president 

Richard E. Krafve, president, Raytheon 
Co., Boston, Mass., succeeding Charles F. 
Adams, now board chairman 

Harry Fante, a director, Aero Design & 
Engineering Co., Bethany, Okla. a sub 
sidiary of Rockwell-Standard Corp. Mr 
Fante is a director and vice president of 
Rockwell-Standard 

John H. Hutchings, a director, Eitel 
McCullough, Inc., San Carlos, Calif. Mr 
Hutchings is president of National Ele 
tronics, Inc., a subsidiary of Eimac 
_ Arthur P. Jacob, board. chairman, Pa 
ific Automation Products, Inc., Glendale, 
Calif 

Joseph F. Griffin, a director, Airpax Elec 
tronics, Inc., Fort Lauderdale, Fla. Mr 
Grifhn continues as divisional manager of 
the Seminole Division (Fort Lauderdale) 
plant. Also: Dr. David A. Robinson, chicf 
engineer of Airpax, elected a vice president 

Joseph Rosener, Jr., president, and Dr. 
Rolf D. Buhler, vice president, Plasmadyne 
Corp., Santa Ana, Calif., a subsidiary of 
Giannini Scientific Corp 

Henry H. Michaels, Jr., president, PRD 

roni In Brooklyn, N. Y., su 
Dr. Ernst Weber, president of 

} hnic Institute of Brooklyn, who will 
ntinuc with PRD as a consultant 

John F. Thurston, vice president for spe 
al pre ts, General Dynamics ¢ orp., New 

Raymond B. Carey, Jr., su 

Thurston as division § gencral 

f of tl rporation’s Electro Dy 

namic Division, Bavonne, N. ] 
George P. Hitchings, vice president-cc 
mic research, American Airlines, Inc 
Robert R. Smyth, executive vice pre 
dent, and Jon B. Jolly, vice president, Power 
Sour | Burlington, Mass.. a sub 
diary of Technical Operations, In Als 
Joseph Lima, manager-manufacturing; An- 
thony DeProfio, production manager 

Southern Airways, Inc., has announced 

ntment of the following as assist 
dents: George F. Attwood, 
j. K. Courtenay, research and 
George M. Gross, maintenance 
veering: W. Bayne Grubb, flight 


n 


pcration 

Selmer J. Ronnie, director of the Inter 
| Reser ns Procedures Office, Air 
lraffic Conferet of America, a division 
f the Air Transport Assn., Washington 

Lt. Col. Donald V. Maver, chicf of Ad 
vanced Systen Division, Electronic Sys 
tems Center, Air Matcricl! Command, Bed 
ford, Mass 

The following officers have been tran 
ferred from Navy's. Bureau of Weapons to 
detached duty at the National Acronautics 
ind Space Administration, Washington 
D. C. Cdr. William Schubert assigned as 
hief for Centaur class vehicles; Lt. Cdr. 
Albert J. Kelley assigned as project manager 
for Agena class vehicles 

(Continued on page 189) 
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INDUSTRY OBSERVER 


> Early Midas infrared early wart itellite vehicles will weigh about 5,000 
lb. in orbit. Later models, wh be sent to higher altitude orbits, will 
weigh only about 3,000 Ib., in 1,000 Ib. payload. 

> First test launching of the Samos electronic and optical reconnaissance 
satellite is now scheduled for the last quarter of this year from Pt. Arguello, 
Calif. Launching has been rescheduled because of several months’ slippage 
in launch pad preparation. 


> Dyna-Soar boost glider is e | to cost about $638 million through 
ehicles and tests and evaluation. If 
t $300 million in procurement funds 
rough 1965, making a total of around 


1966 for research and develo; 
the program moves successful 
ilso would be put into the p 

$800 million 


> Saturn flight research program costs for Fiscal 1961 include $57.5 million 
for development and fabrication of the 1.5-million-lb. thrust first stages; 
$42.3 million for similar work on upper stages; $12.8 million for guidance, 
controls and instrumentation; $9.7 million on ground service equipment and 
$12 million for direct material 


> Presentation of the devel n for the new Tactical Air Command 
STOL low-level attack air V Mar. 14, p. 29) was begun last week 
in the Pentagon by ARDC a1 \C officials. These presentations to the 
Air Staff, the Weapons B Air Council are expected to be 
completed in two weeks. D petition would follow shortly 


> General acceptance of the new variable sweep wing research information 
published by National Aeronautics and Space Administration’s Langley 
Laboratory (AW Apr. 4, p. 32) is growing within the airframe industry. 
Several companies have conducted their own wind tunnel investigations of 
aircraft with this type of variable geometry, and their early skepticism of 
the concept has been largely overcome. 


Air Force’s Wright Air Development 
Division and other top milit ting agencies are reportedly being 
flooded by unsolicited prop th within and outside the industry 
ygesting means of deactivat or snooping satellites. Proposed 
cally damaging or destroying sensi- 

nd impact with foreign bodies 


© Advanced Research Projects A 


plans include variou propo 


tive clectronic gear by heat 


> First stage of the Polaris flect ballistic missile is ignited by an accelerom- 
eter-type system after the missile is launched by compressed air. Igniter 
system senses when the missile is reaching the peak of its compressed-air 
launch trajectory and fires the first stage engine. 


mpletion of development of an all- 
in believes it has solved the problem 
tructural strength which has been a 
1s companies to develop such blades. 
ffer weight savings and reduction in 


> Kaman Aircraft Corp. i 
y) ] rotor hl 


} , 
fiber helicopter 


Pia 
of load orientation « 

problem in previous attempt 

= 

ssful glass fiber blade 


manufacturing costs 


> Australian evaluation team plans to visit Northrop’s Norair Divison in 
July. Northrop has proposed its Rapiere system—an N-156 equipped with a 
Hughes Taran fire control system and Nord air-to-air and air-to-surface mis- 
siles, giving the aircraft an all-weather attack capability. Both Nord missiles 
probably are versions of the 5! 


© First Air Force unit to | with nuclear-tipped versions of the 
Martin Bullpup air-to-grou ill be an F-100 unit at Cannon 
AFB, N. M. Range riginally developed by Navy and 
nd non-nuclear versions. 


Martin, is 50,000 ft. for b 


> Japan plans to purchase over 24,000 Mighty Mouse air-to-air rockets and 
approximately 60 Sidewinder air-to-air missiles from the U.S. during Fiscal 
1960 under reimbursable assistance programs. 
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Bending the Heat Barrier 


Hicn strength plus resistance to oxidation, creep, thermal shock, 
and fatigue—are some of the properties that have helped to push the 
heat barrier back over the past 15 years. These are the properties 
found in Haynes high-temperature alloys. Properties that 
make these alloys very useful in the 1000 to 2000+ deg. F. range. 
Typical uses? The really hot spots in jet aircraft, ramjets, and 
missiles are some. Furnace components, heat-treating equipment, 
kiln liners are others. In fact, any part where long service life 
under severe high-temperature conditions is essential 
There are 12 HaYNeEs high-temperature alloys —available imme- 
diately in convenient forms that can be readily fabricated. For 


information on properties and prices, write for descriptive literature. 


Specialized mill equipment is available 
at Haynes STEuiTE for rolling high- 
temperature alloys into a variety of 
shapes and sizes. Bar (above) is being 
produced on a 24-inch mill 
HAYNES STELLITE COMPANY 
Division of Union Carbide Corporation 


Kokomo, Indiana . Ui Sites.) 
[oy-Vrisiiels 


The terms “Haynes” and “Union Carbide” are re gistered trade-marks of Union Carbide Corporation. 








Navy Carrier Fight 


Missile Management 


NASA Policy Change 


Soviet Bilateral 
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Washington Roundup 


Navy plans a full-scale fight to push its Fiscal 1961 budget request for a convention- 
ally-powered aircraft carrier through Congress this year. ‘The carrier ran into early 
trouble with the House Appropriations ( ttee led by Rep. Clarence Cannon. Navy 
will lobby hard for House approval and ntinue the fight in the Senate. 

Senate pressure probably will be heavy for the nuclear-powered carrier Navy aban- 
doned in the face of Administration budget ceilings. Conventional carrier was 
requested because it would cost $13 less than a nuclear ship. Last year, 
million for nuclear 


the Senate ignored a similar cd | through $35 
carricr long lead-time item 

Navy will try to steer the Senate toward approval of a conventional carrier. Since 
the decision has been made in favor of per ship, appropriation of money for 
1 nuclear ship would serve to delay v wentional carrier another year 


Air Force hopes to blunt congressional criticism of its missile program manage- 
ment this week when it formally unveils its divorce plan for Space Technology Labo- 
ratories (AW Mar. 7, p. 32). USAF off heduled to tell the House Military 
Opcrations Subcommittee headed by R t Holifield what the Air Force is doing 
ibout chang nmended by tl t vear. Nonprofit status was urged 
for STI 

USAF plans to establish a new management firm to gradually take over STL’s 
current technical management function follows recommendations of USAF’s 
Milhikan « nitt New nonprofit expected to draw on the STL staff 
fo ts initial personn ] 

Ihis move counters long-standing congressional and industry criticism of STL’s 
inside role in USAF missile programs rmits Thompson Ramo Wooldridge 
te ST t orpor STL will be able to bid for missile and 


Defense Department has back-tracked on proposed authority to censor company 
advertising after contents of a proposed directive on advertising became public (AW Apr. 
4, p. 25). Direct vould have 1A Defense Secretary Murray Snvder author 


to bar th sucl tionship of specific weapon systems to 


it 

mulitary pou ind tl non pact tars ntract 
Snyder said the directive was proposed in response to recommendations of the House 
Armed Services Investigating Subcommittee under Rep. Edward Hebert. Hebert 
roup ask ntrover t tising that appeared during the Nike 
t go bevond Hebert’s recommen- 


Gencral Counsel J. Vincent 


mo } 
ising 


i 


Industry is rapidly adopting lobbying tactics for NASA competition similar to those 


developed in the battle for defense contracts. Companies with reputations for good 


technical perf ward contracts solely on technical 


ost nsi rat } \ | t do som P litic il and economic 
bbving to star msneebit ie 


Military services have long been a | of paving too much attention to broaden- 
helping contractors in need of business. Now industry feels 


ing bases of supply and to 
NASA has begun to play this “old P 

NASA has abandoned its original practice of having source selection boards pick 
tentative winners for Administrator T. Keith Glennan’s approval. This move stems 


fr mgt nal criticist | | e and F-1 engine contracts awarded 
fter NASA create soar each proposal in a competition, 


the ' 


State Department is proposing a July 18 meeting in Washington to begin negotia- 
tions of an air transport bilateral with the Soviet Union. Russians said they were ready 
to start immediately when thev asked f tiations last month. Thev did not mention 
a location 

Commitments for bilateral discussions with other nations will preclude Soviet talks 
before July. U.S. and Philippine d ned negotiations in Washington last 


weck on a new pact to replace the | h expired Mar. 3 


Chere is no prospect of congressional action on the Commerce Department national 
transportation study this session. |! t completion of a Senate Commerce 
Committee survey of national transp icv under staff direction of Maj. Gen. 
John P. Doyle (ret.), former Air lor f transportation. Senate report is due 
Jan. 31. 

—Washington Staff 
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Trunklines Gear for Competitive Battle 


Carriers report poor results for first quarter; in- 
creased capacity impact should be clear by autumn. 


By L. L. Doty 


Washington—Domestic trunkline carriers, jolted in March by severe weather 
and a rash of widely-publicized accidents which combined to create a drastic 
trafhe slump, are now gearing for a competitive battle that is expected to 
change the financial complexion of the entire industry. 

With an increasing number of trunklines reporting net losses for the first 
quarter of 1960 and sharp declines in load factors, major industry leaders 
already are calling for a rearrangement of routes as a means of averting 
federal subsidies and enabling carriers to operate at : 1 profit At least one top 
industry official has warned tied the need for some merge rs will become pal 
pably evident late this summer as competitive pressure tightens. 

Although the industn 
9% increase in revenue passenger mil class trafic and a 26% increase in coach 
for the first quarter, the poor showing _ traffic 
in March—when total trafic tumbk Despite this relatively good 
from an average monthly increase o coupled with an estimated 22 
14% during the past 15 months rease in gross earnings during th 
1% decline—took deep cu I ross quarter, the airline showed a $453,000 
revenues for the period and ised sig net loss for the period. C. R. Smith 
nificant losses. American president, emphasized 

In addition, the airlines’ record dur the deficit in the face of a revenuc 
ing March again focuses attention o1 crease underscores the urgent 
the soft susceptibility of the industry in increase in airline fares 
to such factors as major iden ra Braniff will report 1 first-qu 
lack of confidence in busin reneralh despite an 11.8% increase 


—an anomaly that has been apparet passenger miles during Mar 


during the first quarter despite good iirline attributed 


earnings. The trafic decline was a com loss of public confidence 


tS 


t opr trans 
turb prop tran 


enger miles (AW 


Telling Effects 
Although early 
the industry recovered fr 
slump in April primarily 
heavy Easter holiday travel, ( It | 
ing showing during the month will hav Trans Worl 
telling effects on s ] 
no doubt that Capit 
cial plight (AW Apr 
celerated by 5% traffic declit a 
d 1] ; — Moscow—Soviet justice has triumphed 
forced the carriet drop a refinancing ke . 
; ; ’ oa in the case of “aerial profiteers” in the 
program that would hav rore lied 
> ; form of Aeroflot crew members who were 
court petition f oreciosure ‘ 1 } " i , 
oh seat caught red-handed in the act of trans 
ers-Armstrongs, Lt on tl ompanv’s 
dicht 5°» : , porting black-market fresh salmon from 
ight equipmen , 
5 jul} ; Baikal to Irkutsk in Siberia (AW Apr. 
It is still too earl » determi - 
hether first quarter st | —— 
whether first quarter showings ° iT , 
/ Komsomolskaya Pravda reports that 


some revisions of optimisti r¢ . 
sana ; the pilots concerned have been issued 





25, p. 43) was a1 Soviet Justice 


made at the beginning o veal ‘ . * 
> : severe reprimands. In addition, one 
which estimated that gre ‘ 9 ; 
“ar An-2 captain was fined the cost of the 
the entire U.S. scheduled airline indu , ' 
‘ =p illegal free transportation of the salmon. 
try would reach a high of $2.9 billis Ch ; 
: eet a vharges against the Russian pilots 
(AW Dec. 28, p. 2 However, th ; : ; 
were: delaying a flight without justifica 
fects of the March traffic declin I ' os 
: tion while obtaining the salmon, using 
strongly reflected in first quarter results . . + pall eo 
their official positions for private pur- 
For example, American Airlines v ; Stites dieceall roflot’ 
Po veins i “nertsel naan iit poses and bringing discredit to Acroflot’s 
abDic ) reverse 1¢ _ us ry trend ¢ uring flying personnel, 
the month with a 2% increase in first 
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port a first quarter operating profit of 
$7.4 million, saw a 1% decline in first- 
class traffic in March and a 6.8% gain 
in coach traffic. Carrier’s load factor 
dropped from 63.8% to 57.1% during 
the month 
Northwest was the only one of the 
12 trunklines to realize a load factor 
increase during March. Available seat 
miles during the month were held to a 
increase, while revenue passenger 
miles climbed 2%. Non-recurring jet 
training expenses and a 29% jump on 
flight equipment depreciation costs 
were given as the main reasons behind 
the $631,733 net loss the airline will 
report for the first quarter 
During the first quarter, United was 
forced to cut capacity by an esti- 
mated 7% to permit training of flight 
rews on turbojet equipment Che air- 
line experienced a net loss of $4.1 
million during the first quarter, but a 
gain of $1.3 million on the sales of sur 
plus piston-engine aircraft reduced the 


ss to $2.8 million 


United's Revenue 


United's passenger revenues 
quarter were down 7.79%—a 
] winter weather” 
heduled ipaci vo 
line’s pre lent, W 
March, l’s fi 
16.5% 


Western Air 
pr ft of about 


the tr 

trunklines was reg 

Airlines suffering 
were those whose major routes 
nfined to the area cast of the Mis- 
River. Exceptions were Delta 
ines, with a 6% increase in first 
rafic and a 9% boost in coach 
passenger miles. Northeast 
1 | in coach trafic, but a 
ubstantial 10% climb in first-class traf- 


2% r-all ¢ 


ove fF 


i 2 
crcast 
Delta Air Lines, which operates on 
i fiscal year ending June 30, reported 
1 net profit after taxes of $1,103,159 
for the nine months ending Mar. 31. 
Operating revenues for the period were 
$85.7 million—a 12% increase over the 
same period of last year. Operating ex- 
penses climbed 22% to reach $83.5 
million 
Upturn in Northeast’s traffic during 
the first quarter is expected to place the 
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Domestic Trunkline Traffic 


March 1960 
Revenue Available Load 
Passenger Miles Per Cent Seat Miles Factor 
(000 omitted) (per cent) 





Carrier 


American 462 


Braniff 84 
121 


62 


Capital 


Continental 


Delta 153, 
374, 
101, 


Eastern 
National 
Northeast 48 


Northwest Hl, 
TWA 318, 


United 355 
77 


Western 


Total 


(000 omitted) 
1960 1959 


Change 


258 419,334 10 762 
,392 75,504 "W 165 
591 144,065 15 246 
, 575 43, 588 86 129 
276 139, 147 10 262 
430, 382 13 714 

125,729 19 179 

52, 869 2 9 

109, 444 213 

309, 557 

390, 610 

65, 137 


4,074 


1960 


1959 1960 1959 
630,315 60 
128, 646 51 
245,152 49 
66,626 48 
237 , 388 58 
758 52 
195 56 
93, 50 
211, 9 52 
484, 1 57 
637 4 58 
108, 56 


Nn 

°o 
o 
o 


woweeesuvwe o 


58 
58 
50 
58 
56 
64 
56 
51 
63 
61 
60 


wn OVW eB WN 2 = & 
o- @8F @wwnetraea @nw Ww 


3,797, 55 60 








, 
lhon di 


nonth Oper 


iT 


periods 


$25.4 


fiown wei 
old took 


, 
not meclned 


Is neces 


if a gencral deback 


though 


trunkline 

idmit ise 1S an indica 
the I waiting carriers 
tied with sufficient 

hem through critical 
mditions remain 
ind normal trafic trends are re 
ed for an extended period of time 


If general busin 


industry should prosper sufficiently 
permit a 14 increase im revenue 
n 1960 over 1959 as or 


WrEK 


ngcer mil 
ginally forecast by AVIATION 
AW Dec. 28, p. 29) 

(here are considerable signs of a 
weakening of the general economy such 
as falling stock market prices and a con- 
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Attracting Passengers 


kor exampk 
, 


Td ! 


introduction of 


would g 
t mporal mvantag ince 
pl mnptly 
tantial cut 


revcnuc neral deteriorat 


rate industry 


e structure 


unanimou opinion that 
many major markets, a general fa 
duction does no ecessarily suff 
gencrate cnoug ew traffic t 
the los reve resulting f 


unknown factor in ass¢ 
the effects of an over-capacity pt 
the influe situation w 
on aircraft util 
present, major 
piston-engine aircraft into all-carg 
riers as one means of keeping th 
operating at efficient utilization 


ing rates. 


ntal has managed to maintaip 

highest jet utilization ratcs 

ndustrv and in March experi 

in available seat 

is a result. Coach available s« 

lone climbed 465 during the 
] 


ule were intro- 


+ 


gh utilization rate wa 
tained 

Net effect was to pull the carrier's 
vad factor down from 50.4 
Nevertheless, the airline showed 
rating profit of $811,000 during 
frst quarter and net earnings of 
[otal operating 
to $13.5 million 


ft } 


10 for the period 
s climbed 73% 
yperating expenses were held to a 
rise 

Industry's experience with turbojet 
dules last vear lend strong support 
the theory that the equipment will 
p new trafic and open new mar- 
In 1959, most jet operators re- 
ted load factors in the high 80s and 
10s without any disturbing evi- 
that trafic was being drained 
piston-engine United, 
example, which operated with pis- 
cngine transports against jet com 
tition on its major routes through 
of 1959, showed a climb in rev- 
passengers carried from 7.2 million 

1958 to 7.5 million last vear 
\pproximately 40 new turbojet trans- 
rts will be introduced into scheduled 
e during the second quarter of 
As a result, load factors by late 
ner should indicate whether the 
ustry is faced with an over-capacity 
em, and if so, which carriers will 
e the impact of decreasing rev- 
towering expenses and heavy 
if low utilization. If the economy 
to hold its present strength or if 
iccident record is not arrested, this 
timate test may arrive before the end 


SeTVICeS. 


the second quartet 
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Fight Narrows in Air Alert Controversy 


By Katherine Johnsen 


Washington—Heated controversy over 
the need for an airborne alert for Stra- 
tegic Air Command's Bocing B-52 
bombers to avert a possible knockout 
blow from Soviet ballistic missiles dur- 
ing the critical 1961-63 le gap” 
period has largely narrowed to a ques 
tion of whether an “on the shelf” 
alert capability should be built for one 
eighth or one-fourth of the B-52 fleet 

In closing testimony on the Fiscal 
1961 budget before the House Appro- 
priations Armed Services Subcommit- 
tee, SAC Commander Gen. Thomas $ 
Power agreed with a Mar. + written 
statement to him by the Joint Chiefs 
of Staff that an airborne alert is not 
necessary “right at this moment” (AW 
Apr. 11, p. 34). Gen. Power said the 
proposition is “academic” since there 
no present capability to sustain it. The 
recent JCS memorandum to Power was 
in reply to a communication on ait 
borne alert need he presented to the 
chairman of the Joint Chiefs on Mar. 6, 
1959 


“Miss! 


‘If i put the force on airborn I 

. a per cent of it on alert night now, 
I would destroy the force more 
oughly than Mr. Khrushche uld 
strov it, because it would run out 
parts and would be Gen. 
Power said 

Gen. Power told the subx 
that the at stake 
program for an on-the-shelf capability 
for one-eighth of the SAC B-52 fleet 
supported by the Joint Chiefs and the 
Administration, or a program of on 
the-shelf capability for one-fourth of the 
fleet as advocated by Gen. Pow 


thor- 


grounded 


ymmiuttee 


issne is between a 


andup 


supported by USAF Chief of Staff 
Gen. Thomas D. White. A _ total of 
704 B-52s are programed for SAC’s 14 
heavy bomber wings 

“I think we should have an 
shelf capability for the highest pos 
sible, or practical, percentage of the 
heavy force,”” Gen. Power told the 
subcommittee. “I think it is possible 
to maintain one-quarter of the force 

Gen. Power said his proposal for ex 
pansion of SAC’s on-the-shelf air alert 
capability would require $571 million 
in Fiscal 1961 in addition to the 
million in the Fiscal 1960 and 
budget requests for the JCS plan 

Gen. White presented Gen. Power 
air alert program to the Joint Chiefs in 
connection with the Fiscal 1961 budget, 
ind it was rejected 


Other Highlights 


other highlights 


on-the 


SSS 


196] 


Following are 
Power's testimony 

¢ Convair B-58 supersonic 
Power said he “would like to r 
serve judgment” on this program until 
next vear but strongly supported the 
million in Fiscal 1961 budget 
requests for procurement of 30 B-55s 
He said the B-58 is “a bird in the 
hand” for protection in the critical 
before 1965 and resisted sug 
gestions by subcommittee members that 
B-58 funds be shifted to accelerate t 
more advanced North American B- 
Mach 3 bomber program, which is not 
xpected to be operational before 196¢ 
r 1967 under present planning. Con 
| termination cost f 


Gen 
bomber 
Gen 


Ss00 


penod 


70) 


dering contract 
B-58 program 
said, “you would probably en 


tage of the game, where 


were canceled, G 


| 





immediately. 


Force has not been decided. 
year from now. 


Dyna-Soar launchings. 





Dyna-Soar Configuration Resolved 


Washington—Controversy over the shape to be used for the Dyna-Soar vehicle 
was settled last week with the announcement that Boeing Airplane Co. will stick 
Design and ground testing will begin 


to the origina! concept of a winged glider. 


Subcontractors will be selected in competitions over the next four to six months 
Whether they will be subcontractors to Boeing or associates directly under the Air 
4 mockup of the glider is due to be ready about a 


Strengthened Martin Titan-J booster will be used through the unmanned and 
manned orbital flights. Some of the modification work will be done at the Balti 
more plant. Boeing will build 11 gliders—three for ground tests, four for unmanned 
boost flights and four for manned boost flights. Titan will carry the program, which 
should end late in 1964, through the suborbital phase. 
sibly an improved Atlas will be used for orbital tests, and, if the vehicle grows into 
an operational weapon system, Saturn will be used. 

One and possibly two existing Titan pads at Cape Canaveral will be modified for 


USAF has released $29.7 million in Fiscal 1959 and 1960 funds and has $58 
million in Fiscal 1961 budget requests for the program. 
to cost about $800 million over the next five or six years (see p. 23). 


An improved Titan or pos 


Total program is expected 








you wouldn't save any money . you 
would be taking money from something 
that is supposed to protect you... . in 
1961 and 1962 to do a job for you in 
1965. From a timing point of view I 
don’t think that is particularly sound.” 
He also told the subcommittee that he 
is “‘satished” with the Fiscal 1961 B-58 
program. In earlier congressional testi- 
mony, however, he supported an ac- 
celeration of the program (AW Feb. 8, 
>». 3) 
© Polaris fleet ballistic 
Gen. Power viewed Polaris as “‘a 
promising weapon system,” but 
lenged Navy contentions that 
marines would carry war away from the 
U.S. continent. First, he said, Soviet 
ballistic missiles would not be directed 
iainst submarines and “vou have freed 
them to attack cities in the U.S.” Sec- 
ond, he said, ballistic missiles 
would be directed against Polaris missile 
ind nuclear submarine facilities in the 
U.S. Gen. Power also told the sub 
ymmittee that as to cost P 
pares unfavorably with USAI Min 
olid-propellant ICBM You 
uuld buy eight hardened and dispersed 
Minutemen for one Polaris,” he said 
@ Missile defense. When Soviet ballis- 
] uilable in 
Power said, 
a large part 
wil ce 


doing 1 i 


system. 
very 

chal 
sub- 


missile 


enemy 


} 
Omnis Com 


ufeman 


t missiles become a num 

bers in the mid-1960s, Gen 
il defense will become 

uur deterrent posture 
ind what vou are 


sible sign of 


g vour determination to 
It is tremendously important.’ 
American B-70. Terming the 
step forward” in 
Gen. Powe 
in increase in the Administration's 
nilli n | 1s¢ i] 1961 rescar;rs h progi im for 
the B-70 to provide for development of 
h subst bomb bay 
countermeasures systems and 


USAT had 
B-70 in 


© North 
B-70 i 


manned 


cdramati 
bomb Ts 


tems as th unit, 
ectronic 
communication systems 
vanted $464 million for the 

liscal 196] You have growth in the 
B-70 because you are on the low part 
f the curve as far as the abilitv to 
withstand heat is 
Power said You program metals and 
materials in it that have the qualitic to 
vithstand extreme heat.” Should 
igainst missiles be developed, he 


varned, the decision on the B-70 would 


concerned,” Gen 


! de- 


Cn se 


come tremendously important.” 

cn. Power estimated that by the 

160s SAC’s ratio of 

manned bombers would be 
nately 50-50, in 1964 SAC 
gin “dramatically” phasing down the 
manned bomber but that bombers 
would never be “completely” phased 
out [ think you are going to always 
to have a terri 


mid- 
missiles and 

IPprox: 
would be . 


man over cnemy 


he said 
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McDonnell Builds Mercury Subsystems in Superclean Rooms 

McDonnell Aircraft Corp. superclean rooms, where 
ms are maintained at 75F dry bulb tempera 

160 ft. candles as compared with 70 ft. candle 


Mercury manned capsule subsystems are integrated into capsule itself in one of tw 
filtration system removes dust particles down to 3/10 micron in size from the a Ro 


ture and maximum of 50% relative humidity. Uniform lighting provides minimu 


standard for assembly in many aircraft plants. Precautions are aimed at reliability. | ncy escape system test using the first McDon 


nell capsule delivered to National Acronautics and Space Administration is due soot 


Kight Countries Join 
In Hanover Air Show 


Hanover—International participation 
on a large ile in this third postwar 
Air Show underlines the grow- 

West Germany a 


Hanover 
ing importance of 
customer for 


1 major producer and 
acronautical 

Fight countric cent aircraft and 

product how, demonstrating 

Italian sj planes, British lightweight 

nd heavyweight freighters and Ameri 

Mach 2 Lockheed F-104 Star 

Many static displays showed 

efforts put on by foreign firm 

ociation with German licensees or 

h as United Ar 

Weser Flug 

with 


TT 
craft's participation with 
zeugbau General Electric's 
BM\W 

Observer 


the German 


it the show are convinced 
show will provide an off 
vear balance to the long-established 
rench Salon Internationale d’Aeronau 
ique. Present plans are to hold the next 
German show in 1962, avoiding conflict 
with the next Paris show scheduled for 
196] 

Size and content show visible 
of a startling postwar comeback in Ger 
uircraft industry. Although two 
vears ago the industry employed about 


proo! 


man 
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10.000 


remain 


in-raiser to the fiving 

tf a USAT 

flown in from a Spanish bas 

Lockheed fighter and Fi 

equip the 

wafke re center f int 

utdoor aircraft 

Hawker Hunt 

1 runner-up f 

Defense Minister 

took a 30 min flight in the tr 
West German first yet ti 

design, Hamburger Flugzeug! 

314, was 


\ t iran 
Ma ippe ince 


sonic 
both 


shown in model form 





Nuclear Nozzle Award 

Washington—Rocketdyne Divisior 
North American Aviation, Inc., has 
a National 


ministration competition to develoy 


Acronautics and Space A 


deliver six hydrogen-cooled rocket 
zles for tests with a breadboard nu 
rocket engine (AW Apr. 18, p 
Seven companies entered bids. N 
will be used next vear with a Kiw 
actor as part of the NASA-Atomi 
ergy Commission Rover nuclear 


development program 








t NASA’s Wallops Station, Wallops Island, Va 


Aeronutronic Wins 
Lunar Capsule Award 


Washington—Acronutronic 
f Ford Motor Co 
nal Aeronautics and Space Adminis 
tration last week to build a 300 Ib. in- 
trument capsule which is to make a 
ugh landing on the moon within the 
revealed by Avtia- 
yy Week (Apr. 25, p. 26 
Instrument capsule will be ejected 
m a lunar probe being built under 
roject Ranger by NASA's Jet Propul 
n Laboratory. JPL will provide tech 
il direction for the Aeronutronic 
ject and will negotiate the contract 
Acronutronic estimates that the cap- 
ile program will cost about $3.5 muil- 
n. After 13 companies submitted 
ls in the competition, NASA asked 
nutronic, Hughes Aircraft and 
rth American Aviation’s Missile Di 
on to prepare advanced capsule de- 
gn studies Acronutronic’s proposal 
chosen for contract negotiation 
Atlas Agena-B will be used to launch 
800 Ib. lunar vehicle on its 60-70 
flight. Lunar probe will carry a 
vision system for photographing the 
irface of the is well as other 
instrumentation and the 300 


Division 
was chosen by Na 


ext two vears, as 


moon, 
entinc 


ipsule 





Space Technology 





Tiros Exceeds Weather Bureau Hopes 


By Evert Clark plement hurricane reconnaissance terized by bands of clouds which spiral 
craft inward around the storm center. Now 
Washington—Information returned “If we were to do the whole job bi is a direct result of Tiros, we have 
the Tiros experimental weather sa lircraft as we thought at one time we n that spiral banded cloud structur 
exceeded expectation might have to do,”” Reichelderfer said ilso exists around well-developed storm 

1as made 1 eorologists “qui le it would lot of airplane ( located outside of the tropics.’ 
cidedly optimistic” about l of cover the whi expanse of oc Wexler said meteorologists knew that 

lhe 


] c lly ¥ sli .f } ; ‘ y 
i compietc system of satellites, ra Eventually, if the satellite can poin l torms rotated about a center. but that 


ing to Weather Bureau officials where the ms are, then relatively few in the case of hurricanes, during th 
The satellite, launched on Apr. 1 by ircraf ver it, going out ir when radar wa 

National Aeronautics and Spaci Imi Wi it is made of 

istration, ha le discover 

informatio fro st are he » d | Ib bi eal , rou \ center re 

globe that ] ve peel lmé I I | dn ell { would I low j Tt n up into band 


before from the meteorologi nt I I ] 1 | t [ i piraling in toward the center 


} 


| 


of view, 


Other Achievements 
\i I alr 
® Revealed that th 


© Revealed } 


I 
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Grumman’s A2F-1] Intruder low fevel attack bomber, formally rolled out last week { 
9 at sea level. Powerplants are two Pratt & Whitney J52P-6 turbojets delivering 


for STOL effect during takeoffs and landings. Stores probably will include the 1 Corvus air-to-surface_ missile 


Grumman Flies A2F-1 Low Level Attack Bomber 


g its first flight, is designed to maintain Mach 
thrust each. Variable tailpipes can be lowered 


pe ii 
Completely obscured targets will be visually represented to A2F’s pilot through 


lectronic integrated display system. This sys- 
tem also provides data for the aircraft's digital integrated attack navigation syst MANE) by which the pilot can preselect an 


automatic course of action for the aircraft including approach to target, weapon 


ind escape. Below, the Intruder is shown 
in comparison with the Grumman WF-2 antisubmarine warfare plane and the Dou 3D 


ittack bomber. 





Hughes GAR-11 Falcon With Nuclear Warhead Unveiled 


Nuclear warhead Hughes Falcon, GAR-11, new air-to-air missile to be carried by Convair F-102, will permit effective head-on attacks 
against supersonic bombers. New Air Force missile, developed by Hughes Aircraft Co., will supersede the MB-1 Genie unguided nuclear 
rocket now used on Northrop F-89s. First modeis of the GAR-11, being produced at Hughes’ Tucson, Ariz. plant, were delivered in 
March for test and evaluation. Nuclear Falcon will go into operational use later this year. Latest member of the Falcon family measures 
7 ft. long, 11 in. in diameter, weighs slightly over 200 Ib. (right) The GAR.-11 is about 6 in. longer than carlier GAR-ID (second 
from left) radar-guided Falcon, GAR-2A infrared guided Falcon and GAR-3 Super-Falcon (extreme right). GAR-11 is about twice the 
missile, like the GAR-1D and GAR-3, emplovs inactive radar enid 


diameter of other Falcons, to accommodate nuclear warhead. New 
Control surface configuration resembles GAR-3 lhe 


ance, homing on radar energy that is bounced off target by intercep tor’s radar 


GAR-11 can be carried in mixed loads with other types of Falcons 


USAF Reorients Pilot Training; 
Will Abandon Contract Sehools 


( ‘ 


Washington—Air | 


slat 
yiidd 


ir } 
Cdi iil 


that will 


gram 1 
USAI 
: ( i 

mov 
dent eliminatiot tl y rating fixed-wing training now 1 tud 
a result of itin IDETVI t It : ind a | t 4a flving hool at Gr 
single bas hool ile, Miss:, wall 
training can n ith few hnical training sch 
and USAI uid th of I iT I plans ft ymnduct ghting and administrative trainn 
pilots for instruct ited training programs at Webb AFB hese hools are now located at | 
jet fiving experience m | g Spring, Tex.; Reese AFB, Lubbock AFB, Denver. Colo. and Lacl 
fivers.” lex.: Vance AFB, Enid, Okla.; Craig AFB, San Antonio 
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Contractors and bases to be climi- © Hawthorne School of Aeronauti: lsory arbitration of any broad issue. 
nated under the new program includ Spence Air Base, Moultric, Ga In practice, when such issues are 
¢ Beiser Aviation Corp., Moore Air  ¢ ServAir, Inc., Bartow Air Base, B taken before a judge, Horner said, there 
Base, Mission, ‘Tex tow, Fla 1 tendency on the part of the judge 
® Southern Airways School, Bainbridge lying training is to be complet to throw up his hands, cry, “A plague 
\ir Base, Bainbridge, Ga these bases by the end of 1960, and t 1 both your houses,” and give cach 
¢ Pittsburgh Institute of Acronautics, are scheduled to be closed by th ty half of what he wants. “This way 
Graham Air Base, Marianna, Fla of March, 196] the union always gets half of what it 

ints,” he said, “and this is the way 


United Aircraft Will Resist Union °"""""" 


Other Points 


Demands in Face of Strike Thr al Other points Horner touched on 


© Sikorsky’s $-60 fiying crane helicopter 
New York—United Aircraft Corp tions have taken place, the union ks like the most promising company- 
would rather take a strike than acced be in a position to call virtually a isored project in terms of potential 
current union demands for a union — ration-wide strike by mid-month, H lar value within the next three-four 
compul ory arbitration ner said The S-60 is a big, expensive heli 
UAC chairman, told the W iges do not seem to be a ter, he said, but it appears to have a 
ty of Security Analysts ssuc, Horner said. As for the vide, international market and could 
idded, United is opp lt iw orders for as many as 200. Horner 
plants and divi r obvious reasons.’ e it clear the time span involved 
tion expire over a ited } P] irbitrat I vas important and that there are 
r through May (AW on specif 1 union ther projects which might produc 
ontinuing to worl whi re a matter of | Sut re revenue farther in the futur 
ints where expit i rongly oppos t ¢ Continuous trickle of reorders rather 
nother big round of airline pur- 
is the likely future pattern for 
transports. There will have to be 
for a smal] jet transport, but what 
lane it will be—Sud Caravelle, Boc 
727 or Vickers VC.11—is not clear 
e United could show an immediate re- 
turn to higher earnings if it dropped its 
npany-sponsored research and devel- 


nt programs. It has spent $155 
ion for facilities in the three years 
ng in 1959 and will spend $40 mil 
this vear and perhaps that much 


xt vear 


Sponsored Engineering 


Horner said company-sponsored 
R&D is essential for growth. United 
ild rely on sponsored engineecring—it 
$200 million in such contracts now 
ut the company would not develop 
this fashion 
Dealing specifically with United's 
West Coast research subsidiarv, Horner 
nted out that the company is spend- 
ubstantial sums of its own for test 
of small solid propellant rockets 
ng several new propellants it is in- 
tigating. This operation will require 
new mixing facilities, test firing stands 
nd a new enginecring building 
But sponsoring this work itsclf pro- 
tects United in the proprietary rights 
uch developments. “We hope to 
ret basic patents in this field,” he said, 
before we take any contracts in it.” 
Horner said United first quarter sales 
vill be approximately $270 million, $20 


“JSAF-Martin Titan G-5 Firing million above the first quarter of 1959 


Earnings will be somewhat lower than 


Air Force-Martin ‘itan G-5 was recently fired 5,000 mi. in the third full-range test of th: last vear’s $1.20 a share—probably pen- 
ICBM. Data capsule was recovered from the prototype Avco Mark IV- re-entry vehick nies under a dollar, he said. Commer- 
est was the 13th since the Titan flight test program began in February, 1959, and tl ial sales were estimated at $83 million 
third full-range test since Feb. 24, 1960. Martin reports nine test flights were complete! ympared with $39 million for the pe- 


successful and that two were partial successes. Remaining two Titans exploded at launc riod a year ago. 
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Defense, State Department Policies Rapped 


By Ford Eastman 
tional War College for its regu 


Washington—State Department poli- gram of courses and instruction 
cies and Defense Department 


ion have failed to keep pac h Wi 


scientific revolution th 
major changes in weapon ms and iv and _ strategic consider 
military strategv, Dr. James rh ; lved in various foreign | 
Dr. William H. Pickering 
ration, charged in testimor itional Aer and Space 
before the Senate Subcommit ration’s Jet Propulsi 
National Policy Machiner ld bcommittec 


‘The global sweep of 
, } , 
Ons makes it Clear that f 
} 
ind military 


Dr. Perkins said 


vice president of the Car 
mauhi 


DOHC ire 


linked,” 


+} ‘ 


ré fow maica ) 
cI irc Tew mdicatl 


this fact influen 
ganization 
Department 

| 

There 


ry ; 
} 
i 


eri 


118 § 


middle-grade officers a vear to the Na 


¢ Development of appropriate relations 
P | ith a semi pris ite res¢ irch organization 
it has produced for assistance in the analysis of the mili 
lerations in 





Saturn Award 


Washington—Douglas Aircraft Corp 
last week won the 
National Acronautics and Space Admin 


istration competition to develop and 


sharply contested 


produce airframes for the S-4 upper stage 
for Saturn space vehicles. Initial con 
tract will call for nine stages and cost 
more than $65 million. 

Douglas will use its Thor missile team 
and build the stages at the Santa Mon 
ica, Calif., plant. Pratt & Whitney will 
supply the four 20,000-Ib. thrust XLR 
115 engines. At first, stages will be 
shipped to a static test site near Sa 
ramento by barge, then go by ship 
The hear d , . and barge through the Panama Canal 
berenine » oor f manos fs to NASA’s Marshall Space Flight Cen 

ter at Huntsville, Ala., for mating with 


the Saturn booster. Later, stages will go 


gear scienc 
ind defense p 

In addition t 
Defense Department 
basis, Dr. Perkins 1 
the State Department consider 
e “Appointment of a civilian 
for military affairs at the level 
int secretar: 
e Assignment of at least tw 


by water direct to the launch site at 
Cape Canaveral, Fla. 

Contract includes seven flight test 
Dummy S-4 


stages for early tests of the 


stages and two spares. 
booster 
may be supplied by Marshall. Eleven 
companies submitted bids for the S-4 


contract (AW Mar. p. 329). 
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There are important scientific areas 
of national importance, Dr. Pickering 
pointed out, where private industry or 
universities are either not in the po- 

tion to fund or lack the incentive to 
do so because of long-term investments 

He also told the subcommittee that 
e “It is possible for the government to 
i I er job of identifying and prose 

rucial technological develop- 
[his can be done only through 
nment inviting in and heed 
ce of the top 
" He sai the answer can 


cientists of 


, 
definite and 


of 


nad bjectivity to make 
ind stamina to back them 
illusory thinking to exp 


crious p! ble ' 


ib miinitt 


@QOne of the drawbacks 


; fh 


for longer periods 
® Conflict of interest statutes 


* thy 1) ‘ 


yp tt hni ! 


x government position 
fense Department's r 
I contractes 
most ompetent pe 
In order for 
vernment, the law requir 
f in the compan 
¢ Science should be represented at 
ibinet | | to provide 
c the state of science in the U. S$ 
1ddec however, that all science, 
ularly applied ence, should not 
rtment but 


CONCCTHM d. 


upport tf 


uught into a sing 
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and first with the last word in jet fuels 


r holds 8000 gallons of AeroShell 

the industry-wide choice for the 
ents of jet flying. 
” v 

lier of commercial jet fuel and 

the U.S.A. —guards the quality 


‘ 
ees L’S NEW UNDERWING, rear engine jet refueler 
provides fast, accurate spotting minimum 
fueling time considerably reduced danger of 
aircraft damage. 

The driver no longer needs to “back in.’ He 
drives directly forward—avoiding any chance of 
damage to the aircraft. A transparent cab roof 
gives complete visibility for pin-pointing the jet’s 
refueling spot. All refueling equipment is up front 
A right-hand sliding door affords the operator direct 
access to all fueling platform equipment. The entire 
procedure is fast, accurate and safe. 


This new ri 
Turbine | 
exacting re 


Shell —larg: 
aviation ga 
of these fue pecial 


handling t 1es, 
level- 


pioneered 
roShell 


oped in She AC 
Turbine F E 
ment Labor 


julp- 


SHELL OIL COMPANY 


SO WEST SOth STREET, NEW YORK 20, N. Y. 
100 BUSH STREET, SAN FRANCISCO 6G, CALIF. 

















Never underestimate the 
cost-saving advantages of 


INU. 


WV Te address this statement to design, tool, 
production, inspection and assembly 
engineers... 

Holding to extremely close tolerances is a 
costly procedure. You know that. What you may 
not know is that frequently you can ease up on 
tolerances without sacrificing a single thou- 
sandth of your precise assembly objectives. 


How? By using LAMINUM! 


LAMINUM is the registered trade name for 
laminated shims whose layers are completely 
surface-bonded to look and act like solid metal. 
The layers are easily p-e-e-l-e-d to bring the 
shims to any desired thickness—for a thou- 
sandth fit right at assembly. 

With LAMINUM in the specs, machining op- 
erations become less critical, faster and less 
costly. Inspection is simpler and less costly. The 


savings carry over to the assembly line, too. 
No stand-by equipment. No machining. No 
grinding. No counting, stacking or miking. And 
no dirt between layers—ever! 


Get the facts about cost- 
saving LAMINUM, and the 
custom-stamping service 
that goes with it. They’re 
all illustrated and des- 
cribed in our Shim De- 
sign Folder No. 3. Write 
for it. 


THE LAMINATED SHIM COMPANY, INC. 


West Coast Sales and Service 
600 SIXTEENTH ST., OAKLAND, CALIF. 


Home Office and Plant 
5105 UNION STREET, GLENBROOK, CONN. 


BRASS @ MILD STEEL @ STAINLESS @® ALUMINUM ® WITH LAMINATIONS .002” OR .003” 





. . ry. 
Ling-Altec, Temco 
= . 
Propose to Merge 
Dallas, ‘Tex.—Proposed 
Ling-Altec Electronics, In 
\ircraft Corp woth of Dallas, into 
, 


rik Inc IS Cs 


merger of 
, and ‘Temce 


Ling lemco lee 
} 


lish a position now as a 
crowded, highly 
competitive clectronics-missiles market 

Indications are that in the turbulent 
period ahead, many small and medium- 
ize Companics in these markets will fail 
by the wayside or be forced into merg 
of increasing 
mamftaning expensive 


wned to esta 


top company in the 


crs to survive because 
quirements for 
< ipabilities 
According to th 
agement, the merger } 
maintaining two continuing 


Ling-Temco man 
in initial step 
umed at 
phases of expansion and growth 
Strong research and development 
team to fulfill the need of rounding out 
commercial and defense product lines 
© Selective acquisitions on a planned 
program basis to supplement both com 
panics to form a major research and de 
velopment and production group in the 
clectronics and missile fields 

The proposed merger, to be submit 
ted to the boards of directors and stock 
holders of both companies soon, tenta 
tively provide s that cach Temco stock 
holder would receive 6/10 of a share of 
Ling-Temco Electronics, Inc., stock for 
cach share of Temco and that Ling 
Altec stockholders would get one shar 
of Ling-Temco for cach share of Ling 
Altec. Current management and other 
personnel of both companies would be 
utilized in the new group, with pro 
top cxcecutive positions as fo! 
lows: Robert McCulloch. Temco Au 
craft president becoming chairman of 
the board of Ling-Temco Electronics, 
Inc.; James Ling, Ling-Altec board 
chairman becoming vice chairman and 
committee; 


posed 


chairman of the executive 
Clyde Skeen, Temco cxecutive vice 
president and general manager becom 
ing president, and Lee D. Webster, 
Ling-Altec executive vice president, sec- 
retary and treasurer becoming Ling- 
l'emco executive vice president 


NASA Agena Contract 
Slated for Lockheed 


Washington—National Acronautics 
ind Space Administration is negotiat- 
1 $50 million contract with Lock 
16 Agena-B 
lunar 


ing 
heed Aircraft Corp. for 
upper stages for satellite and 
probe launch vehicles 
Approximately half the 16 Agenas 
in this initial order are to be used with 
Thor boosters, the balance will be used 
with Atlas. First vehicle, an Atlas 
Agena-B, is scheduled to be launched 
in approximately one year, and delivery 
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USAF Nozzle Plans 


Washington—Air Force has asked 
dustry for ideas on novel rocket engi: 
nozzle designs in anticipation of a po 
sible development program. Solicitati 
of information is being handled by th 
Edwards Rocket Engine Test Station 
Air Force Flight Test Center, Edward 
AFB, Calif. 








of the 16 Agenas is to be 
the next three vears 

Thor Agena B will be ust 
launch earth satellites | 
next vc 
orologi 
the Tiros seri 
placing pavload 
lb. in earth orbit 


Allies to Pool Efforts 
For NATO Aircraft 


London—Top government officia 
Krance and West Gern 
have reached an agreement to joint 
develop and produce military aircr 
and electronic components for NAT 
forces but suggestions that the Brit 
industry pool its know-how appar 
ipproval of the prin 


eginning 
ling the Nimbus 
which will f 


we ighing up fo 


England 


do not ha 
airframe and 
present 
Cooperation 
mainly two projects 
@ Development of a 
and land aircraft tailored to 
requirements 
e Production of clectronic 
aimed at European air defense ne 
British manufacturers appear t 
taking a attitude on t 
triangular agreements, pending a tent 
tively scheduled three-power meeting 
London within the next six weel 
Some confusion exists: AVIATION Ws 
has learned that Aviation Minist 
Duncan Sandys made no attempt 
contact, or brief, British aircraft an 
electronic firms on his discussions w 
France and West Germany 


engine compan 


igreement 


vertical tak 
NAT 


equipn 


“wait and see 


News Digest 





Dr. August Raspet, Mississippi St 
University aerophysicist, and Low 
Meyers, of Chance Vought Aircr 
Corp., were killed last week in a m 
fied L-21 aircraft during a landing 
proach at Starkville, Miss. The I 
was cquipped with a suction type hig 
lift boundary laver control system (AV 
Nov. 30, p. 59) pioneered by Rasp 
and his students at Mississippi Stat 


Sikorsky Aircraft has temporarily 
pended flight 0, ~stions of its HSS 
twin-turbine helicopter pending a 


m as to the cause of the Apr. 23 

ident in which the rotorcraft crashed 

ring a low-level high-speed run, kill- 
experimental test pilot Francis Yir- 
copilot Gordon Hazell and engi- 
Harvey Hochman 


International Business Machines 
rp. has been selected by Air Force 
inalysis and design study of Ai 
Control Svstem 473-L known as 
be-Ouick.”” System is an auto 
data processing and display sys 
intended to provide USAF head 
rters with up-to-the-minute status 
il] its forces and facilities. In this 
pect, it resembles the Strategic Air 
mmand Control System 465-L except 
t it will include data on all Air Force 
imands 


Boeing Airplane Co. has received a 
ntract from Air Force Air Research 
id Development Command for a pre 
ninary design for a recoverable booster 
tem. The nine-month program will 
under the direction of ARDC’s 
right Air Development Division. Pre- 
nary design work will be managed 
Boeing by its engineering and prod 
t de velopment organization within its 
\ero-Space Division 


Army Nike Zeus anti-ICBM test 
hicle was successfully fired from an 
lerground silo at the White Sands, 

N. M., Missile Range last week in the 
t attempt to launch the system from 
ground. First-stage 45,000-lb.- 

rust booster was ignited in the test fir- 
ig; second stage and warhead were in 
rt. Firing was the sixth launch of a 
Zeus test vehicle, of which four have 
been completely successful, according 

\rmy spokesmen. 


Hughes Aircraft and Minneapolis- 
Honeywell have been named by Navy 
a second source for Polaris missile 
ertial guidance system, with Hughes 
uilding the digital computer and hold- 
ng system responsibility and Minne- 
polis-Honeywell providing the gyro- 
tabilized platforms. Navy's action in 
tablishing a second source may have 
been prompted by concern that Gen- 
ral Electric, its primary Polaris guid- 
nce producer, is being threatened with 
trike by the International Union of 
Electrical and Radio Workers 


Fairchild Engine & Airplane Corp. 
discussing with Eastern Air Lines a 
sible order of as many as 30 F-27 
ransports powered by Rolls-Royce Dart 
R.Da. 10 turboprops rated at 2,660 
hp. each, compared with 1,960 eshp. 
h for the Dart Mk. 528s which 
wer the F-27A. Eastern also is dis- 
issing new aircraft with other manu- 


racturers 
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Policy Shifts Expected From New CAB 


Board members support Commerce study, sug- 
gest an overhaul of their regulatory approach. 


By Robert H. Cook 


Washington—Civil Acronautics Board, virtually reorganized by the recent 
appointment of three new members, can be expected to scuttle a number 
of policies set by predecessor members, including that of awarding routes as 
a means of strengthening weak carriers 

An Aviation Week poll of four of the present members indicates a neat 
unanimous agreement on many philosophical points which provide some 
indication as to the direction the newly constituted Board can be expected 
to move during the next few critical years. At the same time, cach member 
studiously avoided answering any questions which might tend to disclose their 
voting positions on cases presently pending before the Board 


Members interviewed by AviATION 
WEEK were the new chairman, Whit- Thd Board members also feel 
ney Gillilland, Vice Chairman Chan _ their own administrative and procedura 
Gurney, new member Alan S$. Boyd _ practices should be reorganized in | 
and veteran member G. Joseph Minetti with the accelerated pace of indu 
Former Chairman James R. Durfee has hev add, however, that, 
been appointed to the bench of tl icism leveled at the Board 


U.S. Court of Claims and is scheduk rmer member Louis J. He 
to leave the Board today He will | tention to many problems, 
replaced by a White House staff offer workable solutions 
ber, Maj. Gen. John S. Bragdon as pre- 
g vie! , as 
dicted by Aviation Week (AW Apr,  Gilllilland’s Position 
18, p. 25 yhairman Guillilland, former 
A West P I | 
Eisenhower, the« ve Id general has lement mmission, feels s 
served for almost six vears as speck he yard’s authority sh 


oreign ( 


tr 


assistant on 

will ym ple te the 

term which expires 

don withheld 

pending his 

activities be extremely difficult for the 
WI! 


new makeup of C. with mixed emo In particular, Gillilland sees 


’ ' , 
ule airline spokesmet v the expand its present authority 


tions, they agre¢ 
policy probably wi 
the action Congress t 
ment of Commer 
on national transportation nee 
Mar. 21, p. 42) and, if accey 
manner in which the proposals ar 
plemented by the Board 
Generally, the four Board members 
interviewed by AviaATION WEEK gave 
strong support to major parts of the 
Commerce Department recommenda- 
tions concerning awards and subsidy. 
They believe that, while it was neces- 
sary to nurture the infant airline indus- 
try for many years, the time has come 
for a re-evaluation of the carriers and 
CAB’s policy toward them 
Long-term CAB policy toward the ree 
ommendations, however, could change 
if Bragdon’s successor does not agree 
with the present Board thinking WHITNEY GILLILLAND 


38 


for a closer look at the Board's past 
policy of adding new competition on 
domestic routes. He agrees with the 
Department of Commerce recommen- 
dations that call for the Board to halt 
any further awards of parallel route 
certifications where jet aircraft are in- 
volved until the impact of such service 
has been fully evaluated. 

Past Board policy of promoting com 
petition—in an era when there were 
tewer aircraft with smaller capacities 
strengthened the domestic carners, Gil- 
lilland believes. He adds, however, that 
conditions have now reached a point 
where the dangers of over-competition 
must be given careful consideration 

gains in the use of jet aircraft 
ere ind the eventua 
upersonic transports, 

ilso have served to high 
ibility of carrier mergers in 

The chairman said he could 

ind on the Board's probable 

merger petitions but 

thinks CAB should 
merge possibiliti 
lines with duphi 


ypcration 
esees a gradual chang: 
rline as the CAB tighten 
ila and trunh 
1m unpro 
ideal for 


n of whether 
ore authorit 
structures that 
through International 
Assn. traf e inference 


feels the Board should have 


JOHN S. BRAGDON 
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increased power in this area. He warns, 
however, that such authority should be 
used sparingly to minimize possible 
“countermoves” on fares and rates by 
foreign powers acting on behalf of their 
flag carners 
\ believer in first hand knowledge of 
the problem at hand, Gillilland feels 
that each Board member should be re- 
quired to write his own opinions in 
final CAB decisions as opposed to the 
present practice whereby professional 
opinion writers usually perform the task 
I'd like to be sure,” he said, “that 
when they sign their names to a deci 
sion, they fully understand the detai 
of the subject 
Need for effectively coping with a 
iricty of subjects encountered by the 
CAB also was emphasized by Gillilland, 
who suggested that this could be better 
ccomplished by a seven-member Board 
plit into two panels of three each, with 
the chairman acting primarily as an 
idministrator. Each panel, along with 
the vote of the chairman, would cast th 
decisive votes on the issucs at hand 
Members would be rotated penodic ills 
between panels to gain tie widest pr 
CxXp rict 
| ist experience as a 
1Sth Judicial Distnct of 
Gillilland says he finds merit in 
the present system f ippointing Board 
members to a definite term of office 
] ffi 


pposed to any proposa to mak 


pointment. Knowledge that 
ippointment will be at 


i lifetime 
1 memb« 
hould serve as 4a 
rive record 


Gurney Stand 


Chan Gurne j hairman for the 
vast three vears and vard member 
for cig vears, al upports most of 
the Department of Commerce recom 
mendations and emphasizes that “we 
n't continue to put multiple carriers 

er the same route 


lerming the Commerce report 


ALAN 5S. BOYD 
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effective,” Gurney backs sugg 


that the airlines be given ever 
tunity to attain sufficient finan 
bility to pay reasonable user 

He agrees that a close watch sh 
kept on the government's n 
subsidy bill but adds that the 

; th 


local service operations 
must be retained and are “‘w 
subsidy.” Gurney also point 
one of CAB’s basic respon 
to keep the iirlines in a health 
tion so that they can be d pend 
in times of national emerg: 
On the matt 


future merger po 
BST | 


The 
idvantag 
member 
ofh 
difficult 


dowed 


CHAN GURNEY 


lation providing a strict code of ethics 
for independent agency members, Gur- 
ney feels this is unnecessary and largely 
pointless. Several such bills are now 
nding in Congress. 
Within the Board’s present work 
cedures. Gurney admits it is a 
battle” to find ways to expedite the 
backlog of cases on file but points out 
that many seemingly unproductive and 
time-consuming CAB steps are a direct 
ult of the Board’s responsibility to 
serve the rules of the Administrative 
Procedures Act 


Minetti’s Views 


, 


G. Joseph Minetti, former member 
f the Federal Maritime Board, has two 
remaining of his CAB term and 
gained a reputation in the airline 
idustry as a champion of low fares and 
believer in the need to hold the line 
n subsidy payments 
His general philosophy follows a pat- 
of encouraging the best possible 
ine service at the least possible cost 
} 


the public and, as such, he favors 
gers between trunk carriers as a de- 
| } 


iiternative to subsidy operations 
} 
| 


has filed meticulously detailed 
igainst any CAB majority or- 
h raise fares, impos ur- 
increase subsidy or hamper the 

on of charter flights 
1 background as assistant to 
S. attorney generals in the An 
ist Division, he also watches for 
possible antitrust violations in 
ements between airlines. A demon- 
ition of this stand is Minetti’s dis- 
nt in the six-carrier Mutual Aid Pact, 
vhich he opposed the majority ap 
il. Referring to possible antitrust 
plications involved in the agreement 
gned to provide aid to stikebound 
rriers, Minetti said: “Such questions 
ilways present where competitors 
ee to share excess earnings. Sharing 
fits with a competitor, hke plaving 
irbles ‘for fun’ rather than for ‘keeps,’ 


G. JOSEPH MINETTI 





is entirely inconsistent with the con 
cept of vigorous competition between 
rivals. The carriers have been certifi- 
cated to compete with, not subsidiz 

each other.” 

Minetti’s steadfast 
promise his philosop 
other issues can be expected to p 
decisive role in future Board decisions 

Alan S. Boyd, who was appointed to 
replace Louis J. Hector for the re- 
mainder of Hector’s term which expires 
on Dec. 31, 1962, previously served as 
chairman of the Florida Railroad and 
Public U Commission Che 
youngest of the CAB members, Bovd, 
37, last week denounced the criticism 
of CAB by his predecessor at a meeting 
of the Great Lakes Conference of Rail- 
road and Utilities Commissioners in 
White Sulphur Springs, W. Va 

He found some agreement, however, 
with Hector’s charges that CAB’s regu- 
latory procedures are too lengthy and 
cited this lag as “possibly the Achille 
heel of the independent agency.” Cause 
of the lag can be cured internally 
in the CAB, Boyd said, and stems pri- 
marily from failure to restrict the 
essential issues raised in airline applica- 
tions, the desire to cover too much terri- 
tory in investigations and procedural 
statutes which require public hearings 
mm matters of small consequence and 
public interest. 

While praising the Board for its han 
dling of details and delegation of r 
sponsibilities to staff members, Boyd 
said there is still “room for improve- 
ment” in the further delegation of 
thority. The major reason staff m 
bers are not given more authority 
said, is the fear that they mav “d 
the agency into hot water.” But he 
added that, although this could hap- 
pen, “the importance of dealing ade- 
quately with majdr problems outweighs 
by far any temporary embarrassment or 
criticism that mav occur as a result of 
1 faux pas at the staff level.” 

Bovd considers the Commerce De- 
partment report as one whose over-all 
findings as “generally superficial’ in 


refusal 


} 
i\ 


with- 


n 
5 





Boeing 727 Competition 


Paris—Sud Aviation and Douglas Ait 
craft Co. are studying a new Caravelle 
version aimed at direct competition with 
the Boeing’s three-engine 72 Called 
Caravelle XIV, the aircraft would use a 
Douglas-designed wing permitting a 
cruising speed of Mach .84. The air 
craft would be powered by two Rolls- 
Rovce RB 141-11A_ turbojets, develop 
ing 15,000 Ib. thrust each and equipped 
with reversers and suppressors. Instead 
of carrying 85 tourist passengers as at 
present, the new version would haul 95 
passengers. Maximum weight would be 
104,000 Ib. instead of present 90,000 Ib. 
Full payload would be carried over 1,900 


naut. mi. 











that they “just seem to set forth pre- 
conceived notions.” 

He views CAB’s past route 
jlicy as one that upholds the Board's 
to promote vigorous competition 


award 
I 
duty 
between trunk carriers and as a 
ry means of developing full market 
potential. At the same time, he 
that the Board should carefull 
tinize the daily flight patterns in many 
market areas iddin 

more competition that couk 

diluting total revenues for all car- 


neces- 


feels 
scru- 
to guard against g 
1 result 
iers concerned 

Bovd does not question IATA’s role 
in setting international fares but says 
CAB should have “at least 
uthoritv” to establish the rates 
tect U.S. interests in the event 
IATA drops this practice 

He also has strong opinion 
often lengthy and complex political 
maneuvering behind the award of air 
carrier permits to foreign airlines. He 
contends that criteria for such 
certificates should be based upon avia- 
tion economics and adds that such a 
course is necessary to stabilize the fu- 
ture of U.S. flag carriers. “There is no 
thyme or reason to inject political im- 
plications into route awards,” he says. 

In considering the possible industry 


tandby 
ind pro- 


that 


on the 


s< le 


future, Boyd says a steady increase in 
the airlines’ jet fleets, coupled with 
their rising operational costs, tends to 
indicate that the CAB can expect to 
face merger requests from some carriers 
eventually consider a realignment of 
routes. For the local service 
uirlines, he foresces a tightening of sub 
sidy controls with an ultimate goal of 
tailoring subsidy payments to the needs 


cxisting 


of specific communities as opposed to 

the current practice of airline needs 
Boyd also broad ex- 

expenence 


believes in a 
change of between the re- 
spective members in all CAB 
and, while he sees no advantage per se 
in increasing CAB’s membership, he 


Issucs, 


believes an expansion would give Board 
gain ex- 
perience in a greater number of fields 
Were the CAB expanded, Boyd said 
he would favor assigning 
primary fields of responsibility at the 
beginning of each year. Members could 
their desired fields of interest 
nd rotate the duties cach year to gain 
1 maximum of experience, he said 
While granting permanent status to 
Board would offer much in 
the wav of security in attracting 
members. Boyd feels such a move ilso 
if the 


members the opportunity to 


members 


choose 


members 
new 


might work to the disadvantage 
public and the industry by eliminating 
the “fresh thinking” injected into CAB 
through its set terms of office. Turn 
over of Board members also provides 
the added advantage of fostering an 
ilmost continuous re-evaluation of the 
of the entire membership 

or its respective members, Bovd said 
Another suggestion Boyd made for 
pansion of CAB’s authority was the 
need to permit the Board to represent 
tself in court acti rather than hav- 


development 


ing the Department of Justice involved. 
He also wants authority for CAB to levy 


issessments against carriers who violate 
CAB regulations. Present issuance of 
cease and desist orders amounts to 
little more than a “slap on the wrist,” 
Boyd said, since the airlines are “al- 
ready properly subdued” when the 
order is issued. 


Capital Fights to Stave Off Bankruptcy 


New York—Three top Capital Air- 
lines officials made a last-ditch effort 
last week to stave off bankruptcy of the 
company when they met with Vickers- 
Armstrongs’ U.S. lawyers and financial 
advisers here to discuss the practicability 
of flying to England to meet with their 
British creditors who have petitioned 
for foreclosure of the airline (AW Apr 
18, p. 40). 

At the same time, the airline appealed 
to the Civil Aeronautics Board for re- 
consideration of its original request for 
immediate subsidy relief which the 


40 


Board had initially denied (AW Apr. 
4, p. 47). Unless the Board grants the 
renewed plea for subsidy aid—which is 
considered unlikely—or unless some ac- 
cord with British note holders is 
reached, Capital will go into bank- 
ruptcy. 

As of late last week, the three offi- 
cials—President David H. Baker, Senior 
Vice President Raymond Lochiel and 
Board Vice Chairman Charles Murchi- 
son—had received no response from 
London as to whether the proposed 
talks would be acceptable to the British. 


The top-level management drive to pre- 
vent the trunkline from failing was au- 
thorized by a board of directors deci- 
sion last month. 

Most observers feel the British cred- 
itors now want to see a reorganization 
in hopes that such a move would open 
the way for payment of the notes. In 
addition, it is known that the notes are 
insured but that claims under the insur- 
ance guarantees are payable only after 
creditors have “taken steps to minimize 
the loss.” 

It is believed here 


that the note 
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holders already have filed claims for the 
unpaid balance of about $33 million 
Presumably, the court petition for fore 
closure of the airline represents such 
steps 

About 85-90% of the outstanding 
notes are reportedly insured by the 
British government's Export Credit 
Guarantee Department. ‘The organiza 
tion was originally formed to encourage 
foreign trade through the guarantee of 
loans 

Vickers-Armstrongs, representing 
holders of the chattel mortgage notes 
that cover the loans used by Capital 
to purchase a fleet of 60 Vickers Vis 
count turboprop urcraft, filed a peti 
tion with a U. S. district court here to 
foreclose on the carrier's flight equip 
ment and appoint a receiver to tak 
over the propert 

As matters now stand, Capital is Op 
crating at a critical cash level and 1s 
mecting current operating expenses only 
through deferral of interest and dept 
ciation charges. Unless the airline can 
persuade the British to withdraw their 
foreclosure position, chances are strong 
that it will file for bankruptcy under 
Chapter 10 of the Federal Bankruptcy 
Act before May 8, date by which it must 
answer Vickers-Armstrongs’ complaint. 

Meanwhile, the Board has shown no 
sympathy for Capital’s plight. In fact, 
in its order calling for an investigation 
of the airline (AW Apr. 25, p. 43), at 
used language that appeared to block 
any hope of the airline continuing to 
operate as it is now constituted. In 
addition to launching the investigation 
to determine the reasons for Capital’s 
problems, here is what the Board wants 
to find out 
e Whether “alteration, amendment, 
modification of suspension in whole or 
part of any or all” of Capital's operating 
certificates is required 
e Whether the “transfer of any or all 
of the routes of ¢ ipital to another car 
ricer or carriers would be in the publi 
interest 
e“Whether the integration of thy 

uites of Capital and another carrier 
or carners into a unified system by 
means of merger, consolidation, acquisi 
tion of control, route transfer or in an\ 
other lawful manner would be in th« 
public interest F 
e “What other remedial actions would 
be in the public interest and in accord- 
ince with the public convenience and 
necessity and should be taken by the 
Board [or Capital] to rectify the pres- 
ent situation.” 

The language of the order thus ap- 
pears to indicate that the Board already 
has decided that dismemberment of the 
airline’s system lies as the basic solu 
tion to Capital’s problems. In addition, 
there is no indication that the Board 
wil rescue the carricr from its critical 
situation by granting it temporary sub- 
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France Enters Su; 


frame company, has teamed up wit 
company, to develop jointly a 
Caravelle Sud-Dassault. 

Agreement between the two com 
turboprop liaison aircraft designed 
seas communities. Both compani 
category. 

Sud-Dassault agreement, befor 
In fact, both projects will require 
“marriage” between the compani 


putting up the dowry. 
their proposed supersonic mediun 


the air by 1964. Configuration and 
Hereil, Sud president, said the grou 
British or American versions. 

Immediate reaction of industry 
approval. It was thought unlikely th 
a supersonic medium-range airliner 


subsonic airliner in its various versi« 


years. Thus it appeared Sud might | 
a rapid development of a superson 
supersonic medium-range jetliner 


authorities, before committing them 
tion, Air Transport Institute (ITA 
Observers in the French industry 
of the Sud-Dassault agreement, deali 
liaison aircraft. An aircraft of this t 
ing for it throughout the French Af 
Both Sud aad Dassault have dev 
be used in this market. Both are 
750 hp. Sud’s entry is the Diplom 


Spirale in its military designation (A 
Both these aircraft, however, were 


claim this capacity is inadequate t 


apparently will have to strengthen t! 

Yet if they do this they will b 
Max Holste Super Broussard r 
powered by two Turbomeca Bastan 
Super Broussard has been developed 
observers expect the government to t 
be largely competitive with the Su 





Paris--Sud Aviation, builder of the Caravelle and France’s major state-owned air- 


In announcing their agreement, Sud and Dassault officials gave few details on 


Mach 2.2 region, have a range of 2,5 


French Civil Aviation Ministry alre 


future subsonic Caravelle projects by announcing, as the joint communique put it, 
Moreover, many French observers 


supersonic aircraft between, say, Paris and London. In any case, Fyench government 


(Scout) (AW Apr. 18, p. 71). Dassault’s entry is the Communaute, called the 


Algeria. As liaison aircraft they carr 


African nations. Thus if Sud and Dassault seriously intend to tap this market they 


xr Broussard. 


versonic Transport Race 


Avions Dassault, an important private airframe 
ersonic medium-range airliner, the Super- 


ilso calls for joint development of a twin- 
oth for civil and military use in France’s over- 
dy are flying prototypes of aircraft in this 


into effect, requires government approval. 
lerable amounts of government money. The 
da Sud official, depends on the government 


ge airliner. They said it would fly in the 
mi. and that the first prototype might be in 
erplants still have to be determined. Georges 
uld use the best engines available, including 


servers was more of puzzlement than of 

government would agree to pump money into 
gram at the present time. 

udy has helped to finance the present Caravelle 

some of which will not be flying for a few 

»¢ risking cutting the ground out from under its 


e¢ medium-range airliner. 
wonder about the market possibilities for a 
They claim it doesn’t make sense to operate 


selves, have asked a private transport organiza- 
to study the problems of supersonic transport. 
ilso question the possibilities of the second part 
ng with joint development of a twin-turboprop 
pe admittedly has an established market wait- 
rican community. 

loped competing twin-turboprops which could 
owered by Turbomeca Bastan turboprops of 
ite with a military version called the Voltigeur 


W Apr. 25, p. 25). 

lesigned primarily to meet military needs in 
mly 10 to 14 passengers. Many observers 
yeet air transport demands between French 


present liaison prototypes. 
leveloping an aircraft competitive with the 
uircraft hauls 23 passengers and is also 
turboprops (AW Jan. 25, p. 87). Since the 
with the aid of the government, few industry 
round and finance an aircraft which would 








idy which it crucially needs 

The Board yrder TC id ilm 
though it were a direct resp 
statements made by Capital's P1 
Baker at the annual stockholder 
ing last month. At this tim 
charged that Capital’s route struct 
i “creature” of the CAB and add 
the “CAB must accept its share f 
carrier's unprofitability.” 


In giving its reasons for ordering t 


investigation of Capital, the Board 
the airline had been awarded rout 
sought in a series of cases on the 
that the CAB’s decisions “‘were 

sive in substantial measure to Capit 


asserted need for route strength 


nd would result in significantly improv- 
ng its financial condition.” 

In another instance, the Board said it 
warded Capital “substantial additional 
routes in the Great Lakes-Southeast 
Case “in an effort, in part, to bolster 
Capital’s economic health.” 

I'he Board also noted that Capital 
id failed to develop coach service to 
the same extent as other comparable 

irriers and pointed out that, although 
the airline has the shortest average pas- 

nger haul of any trunkline, “its aver- 
ige flight stage length, an equally sig- 
nificant economic figure is . . . longer 
than that of five trunks, shorter than 
five others and the same as one.” 





A BRIEF 


HISTOIRE DAIR FRANCE 


(that is also a history of French aviation) 


L/HISTOIRE ANCIENNE 


FIRST MEN TO FLY 
Joseph and Etienne 
Montgolfier successfully 
take to the skies, June 5, 
1783. Man’s ancient 
dream of air-borne travel 
suddenly becomes a prac- 
tical reality. 


: LES PLUS GRANDES ROUTES. Today, Air France 
LZ/HISTOIRE “PIONEER” : the world’s largest airline. Routes cover more than 
202,000 unduplicated miles...connect 210 cities in 
76 countries. Air France is the largest French air- 
line, too. Though it cooperates closely with all other 
French airlines, none are part of Air France. As the 
official French national airline, Air France main- 
tains its unique identity...the oldest, the largest, 


clocked by Henri Gif- fw \Y/] 
\/ | the most experienced of all. 
ford on a Paris-Trappe 
flight, September 24, A 
1852. An roe — l d } LES PLUS GRANDS JETS 
weer " _ “eae , : All Air France jets are superb! 
oe ee _ aa _— Sw re‘a.e' : The 707 Intercontinentals are + 
Ses Ser 2 — : the largest, fastest, longest- 
tradition with Air ? ; ] : 
F ai ‘ding 4 : range jets in the world. Air 
ee : France Caravelle Jets have an 
; outstanding performance rec- 
: : ord. Air France uses both to! 


FIRST ENGINE- 
POWERED DIRIGI- 
BLE. Remarkable 
speed of 642 MPH was 


FIRST INTERNA- ‘ provide the world’s only jet- 

TIONAL FLIGHT to-jet service between the 

French aviation gained U.S.A., Europe, Africa and the 

new stature when Louis Middle East. 

Blériot flew 25 miles ; 

across the English Chan- 

—— |, July 25, 1909. This 

ane memorable journey fo- 

cused world attention 

on the immense possi- 

bilities of commercial 
PIRST INTERNA- flight. 
TIONAL PASSENGER 
FLIGHT. Air France's 
flight from Paris to 
London, February 8, 
1919. Eleven passen- * ()} LE PLUS GRAND SERVICE. Air France service 
gers made the —_ : is incredibly lavish, incomparably French. On every 
Flew 187 miles in 2% A ?! flight, passengers enjoy superb French cuisine, ex- 
hours. Today, Air = ALN :  quisite French service at no extra cost. Experienced 
France passengers fly a Ut Air France pilots are experts at providing smooth, 
1S00enlies in the same ae - : restful flights. They have flown more than 5,000,000 
2% hours. : pure jet passenger miles. 


ee eee = OOP Rew Reem e tee em ee eee ener encores ceeeseeees eneerereessseee o- 
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Airlines Streamline Turbojet Maintenance 


By David H. Hoffman 


carriers, with 


New York—Major U.S 
up to 20 months of turbojet operating 
experience now behind them, are gear 
ng overhaul and maintenance proce 
lures to match the speed and efficiency 
f their jet tr insport flects 
lhe impact of the jets is quickening 
¢ pace of maintenance at all level 
best reflected by the International 
Machines Co. parts control 
X-ray equipment 
ind private line telephone nets being 
installed in the larger airlines’ hangars 

Streamlining of maintenance ts pay 

r off in increased aircraft utilization 

tes, which last vear climbed steadily 
partially offsetting the decline in load 
factors experienced by American An 

Pan American World Airway 
World Airlines 
) riers in terms of air 


} 
; 


ind i 
Business 


stem inspection 


and 
most < xper 


lecline ranged from 


pegged at ibout 
ing the phase-in 
in industry ay 
I'WA flew its 
89 hr. daily in 
hr. dailv utiliza 
Through Feb 
iti ichiceved 
ite of 10.2) 


ind now i 


inher 
Hort 
that measure 
ur for the Boeing 
wared with 29.096 seat-mil 
the Douglas DC-7¢ 
Boe ing 707 CT imaugut ited 
Pan Ameri oO 26. 1958. br 
1959 ind by 
CUhrough the 
three carrier 


15S hr.. 57.100 


] 


mrican on 
I'WA on Mar 
iddie of 
spectively on thei 

( mbined total of 
represents about 

07 airframe hour 
Now in 


th 


ial service 
of maintaining 
transport, they are agreeing that 
* Size of the 707 
to keep it airborne results in 
flight 


oupled with the need 
maint 

nance that are 
iimost double those for Douglas DC-7 
x Lockheed 1649s. Tight scheduling 
us the absence of line aircraft 
24-hr. maintenance ca 
pability and has forced the carriers to 
hire and train more mechanics in order 
a given malfunction 


cost | ! hour 


spare 


las required 


to assign more to 
Pan American, near the end of its firs* 
ict vear, estimated that 707 mainte- 
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yp telephone from its PLF system 
ll be installed in the Convair plant at 
\\ orth 

[WA also has instituted the “sp 
concept in its mainte- 


nance costs per flight hour wer 
50% higher than forecast and 
triple those of the DC-7C It 
e Trend toward consolidating jct 
is being a iltv foreman” 
for ab nce organization, training mechanic 


passenget 


haul at large base 
With jet 
of its total revenue 
American oncentrating ict 
operations at it 


Arn rl 


iccounting 

be experts in particular systems and 

heduling them in around-the-clock 

lulsa, Okla., plant. | hifts at overhaul and support bases 

iccounting f ‘an American has found that while 

of its passenger miles, is doing tl maintenance manpower is con- 

thing in New York, TWA is u imed by the jets, it can be appor- 

Kansas Citv facility for jet overl tioned by function—to electronic, en 

e Cost of system and metal and instrument repair, for 

nents, often five times greater <ample—in the same ratios required br 

comparable parts of DC-7 or 164 ton aircraft. 

On the 707 airframe, carriers are re- 

rting to ultrasonic sound and X-rav 

pection wherever practicable. Struc- 

ral breaks in the jet airframe are mort 

ficult to locate and repair because the 

ig idespread use of honeycomb construc 
f tion rules out visual inspections 

Most patching of the 707 skin must 

pooling art flush in order to keep drag, a major 

have ( ncluded betwee t item, at a minimum. This necessi 

sections of sheet 


in, Pan American 


in, with jet 


uirtrarn 


resulting in a more precis 
of spares and the cutting 
times whenever possible 
essing control tems now 
stalled 'WA and bv U 


Lines will pinpoint high u 
ind keep tr 


k ¢ f part rejection an 


removal of large 
borrowing was about 2 no! tal covering for, instead of overlav- 
lent in | than in | patches, mechanics now must appl: 
to TWA, which lent 492 cor m to the skin’s undersurface. Be- 
to Ameri Ameri ( of the 707’s cabin pressure—8.25 
tinental Air while bor maximum as compared with 5.5 psi 
Despit in the mum on the Super G Constellation 
ventoric iselage patches and repairs also must 
tronger 

frame change lhe rash of aircraft svstem and en- 
ine ntrodu n of the iccessory troubles that plagued th 
¢ Complexity of highly automated luring their first vear of operation 
n the 707 and the In retro- 

] 


part 


ire being eliminated 
malfunctions 

to a greater emphasis on 5] us than the comparable ones en- 
untered by the major piston-engine 
ransports shortly after their introduc- 


turbine engine t, these ess 


appear 
training for maintenance per 
ilso has resulted in privat 


networks that link th 


irriers’ tion 

A major trouble source, 
n the 707’s water injection svstem 
ring the end of its first jet vear, 
rican estimated that 20 to 25% of 

und delavs were attributable to water 


stations wi minor maintenan however. has 
bility to the iTrict prime 
maintenance When TV 


takes delivery of its nva 





. . 7 . ter f tions 
Continental’s Costs r pelprir cing 
Ti 


Continental Air 


the direct plane-mile cost of operat 
| 608 ¥ the same side of the aircraft. Failure 


ther pump on takeoff cuts all water 
ne side, resulting in pronounced 
thrust abruptly decreases. The 
red fix is a costly retrofit that prob- 
undertaken 
1 compromise improvement 
have rerouted the 
120 drain lines that formerl 


water svstem consists of two 


Lines reports tl 


nps, each of which feeds two engines 


its Boeing 707-120s during 
$1.57. Comparable figure for the 
ricr's Douglas DC-7B flect was $1. 
With four 707-120s 
56% of its total 
1959, Continental also list \ 


accounting 


revenuc passen 


miles in won't be 
a direct seat-mile cost of $1.44 for t 
jets and $2.07 for the DC-7Bs. Totall 
allocated break-even load factor for th 


707s was 42.5% in 1959 


, how- 


jet operators 
froze 
ng the dumping of residual water 
tallation of heavier lines and im 

d seals also has helped to stop con- 
tion point leakage. But low life ex- 
tancv of the submerged, electricallv- 


Continental, which also 
flect of 15 Viscount 810 series turbo 
prop transports, was flying about 81° 

of its daily seat miles in turbine-powered 


equipment at the end of 1959 


operates 





en water pumps still remains as an 
iportant flaw in the svstem 
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Where a Texaco Engineer hangs his hat 


Texaco Inc., Aviation Sales Department, 135 East 


When TWA signed with Texaco for the major portion 
of their domestic jet fuel, they knew they were also 
getting Texaco on-the-spot service—and all-important 
quality protection of a critical product. 

From refinery to delivery, TWA’s fuel is filtered or 
checked at least 5 times to guard against the possi- 
bility of dirt or water getting into the jet’s lines. 

Texaco’s quality-protected fuel and Texaco’s 
unmatched engineering service can help you gain new 
operating economies and, more important, greater 


assurance of constant, dependable operation. 


Ad 


42nd Street, New York 17, N. Y. 


Tune In: Texaco Huntley-Brinkley Report, Mon. Through Fri.-NBC-TV 


TEXACO 


LUBRICANTS 
AND FUELS 


FOR PURE JET, TURBO-PROP AND PISTON-ENGINE AIRCRAFT 





lucl gage irregularities, half-charged 
tarter bottles, surging hydraulic pumps, 
livdraulic system leaks (responsible for 
' majority of 707 
ings), stuck stabilizer trim controls and 
transmitters no longer 
ystem problems 
of fixes in the 707-120 and 
illeviated 


crratic ompa 


mstitute may 


A series 


hy uli ystems 
casing primarily 
i installed in the 
line. New filters have isolated 
the over-all 
tem experienced after seal failure. But 
throughout — the 


pump 
through relief valve 
OVCT 
contamination of the sys 
muscellaneou leah 
ystem continuc, on occasion, to drain 
off large 
depriving the pump 

lb alse hire 
onditioning, the dumping of passenger 
cabin by the 

censor and frozen 
other flaws being re 


quantities of hydraulic fluid 
of lubrication 
varnings, poor ground ait 
oxvgen masks into the 
cabin pressure aut 
lavatory drains are 
ported bi pilots 
Discussing the points at the Ai 
Transport Assn. Engineering and Main 
tenance Conference last October, R. M 
\dams, maintenance manager for Pan 
American Atlantic Division, — said 
You might understand that the de 
ign of the exhaust pressure ratio trans 
mitter didn't properly account for en 
ironmental sonic energy. So it falls 
part ata fraction of its intended life 
But vou remember cnough vears of win 
ter operation to hope that space-age 
designers would realize that water 
freezes at 32h. But, the lavatory water 
rains freeze up on this uirplanc and 
experiences we've had with the 
injection system have 
of more colorful language 


ngine watcr 
iused the usc 
than many of our hardened ramp agents 
had ever heard 
Pratt & Whitney's J 13 and JT4 en 
ines, Which on Apr. | had logged about 
785,000 hr. in commercial carrier ser 
} 
ice, are compiling records of reliability 
that still amaze airline officials 
On the JT3, American has experi 
need one in-flight shutdown for every 
29.316 hr. of engine operation. The 
unparable rate for Pratt & Whitney's 
R2800 engine, used by American for 
13 hutdown per 2.430 hr 
removed prematurely 
that 24% were 


vcars, 18 on 
OF the R2800 
American ha 


i parable 


found 
Prematurely removed JT3s were 85° 
reparable 

In 1959, Pan American logged an 
erage of 12,900 JT3 engine hours in 

tween in-flight shutdowns. The car 
ier, as of Apr 1 and after 106,000 hi 
f JT3 operation, had not experienced 
ingle failure attributable to basic 
engine components. With the R3350 
cngine used on the DC-7C, however, 
Pan American reported one engine shut 
down for every 1,313 hr. logged and 
one basic failure for every 3,000 hr 
logged during 1959 
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unscheduled land- 


United, after its first 35,000 h 
engine operation, and Continental 
its first 41,000 hr., had not experien 
a single basic JT3 failure. As of Ap 
and after 60,000 hr. of engine 


tion, United reported one basic f 


plus three premature remov i] 
Maintenance man-hours requ 
overhaul the JT3s and JT4s ar 
ing YUU to 1.100 for the basi 
plus 500 1) hr. for th 


R2800 


cTn ilk d 


power packag Che 
trast can 
$50 hy 
The cost of crhauling a J 
ig ibout $12,000 when pert 
somewhat 
when performed by Pratt & Whit 
Ihe first overhaul costs of R280! 
J13s, Pratt & Whitney told Avi 
Week, are almost the same 
Although the cost of overhau 
proven lower than its original estin 
Pratt & Whitney said that maint« 
man-hour requirements hav 
higher Routine overhaul _ prol 
have been ited by the ca 


increasingly hig 


by the 1ITICT ind 


igeta 
insistence upon 
power settings in the face of height 
competition the manufacture 
ported 

Another diff nce 
piston and turbine engine maint 
lie in the 


between 
procedure frequenc' 
which the jet engine are rei 
from the aircraft during the tim 
tween overhauls. A JT3 
of S800 hr f 


removed five 


; 


with a 
between overhaul 
umple, usualh 
times for penodic 
Cylinder and 
pairs and inspections of the R 
and R2800, whenever possible, ar 
formed on the aircraft by rem 
sections of the nacell 

ven after three and four overh 
the turbine engine does not 


Inspections pri 


overhaul ICCESSON 


powcr deterioration to the extent 
Turbojet f 


wing. piston engines do 
consumption, however, does crec} 
ward after several overhauls 


lirst stage turbine scal erosion « 





Component Cost 
Comparison 
707-1201 
$29,833 $3,0% 
11.818 5 
22.357 6,88 


2.150 5 


Elevator with tabs 

Outboard wing flap 
Inboard wing flap 

Generator (JT3 or JT4) 

Outboard aileron 17,33 non 
4053 


Hurt 


Single aileron 

Carburetor (fuel control 
unit) 

Main cabin door 
(L-1649) or forward 
entrance door (707) 


Brake assembly 











the blast effect of small bicarbon par- 
les that form on the JT3 fuel nozzles 
probably is the engine’s prime problem 
f recent months. The installation of 
virl vanes to disrupt blast airflow has 
en proposed as a fix by using air- 


\ second complaint voiced by many 
ne maintenance departments is that 
iuthorized time between overhauls 

BOs) on the JT3 and JT'4 engine 
ing extended far too slowly by the 
ral Aviation Agency in view of the 
crplants’ proven reliability. These 
ire now fixed between 800 hr 
1,000 hr. for U. S. operators of 
cngines 

l'wo approaches have been used by 
iirlines to boost their TBOs. Un 
the “reliability method,” the FAA 

grant a 100-hr. TBO extension 
of a carrier's engines reaching 
rhaul maturity within a given three 
nths prove to be structurally sound 
econd approach involves a series 
int FAA-airline inspections leading 
the same result. 

But last November, in a move aimed 
tandardizing the procedure for ex 

iding TBOs, the FAA presented the 
icrs with a formula that would have 

wed TBO extensions on the fre- 
ncy of engine failures experienced 
1 given airline. This formula was 
ived coldly by carrier engineers who 
sued that it lacked flexibility. Rather 

1 use the formula to increase en 
overhaul times, the airlines elected 
tay at current TBOs while drafting 
mpromise proposal for FAA consid 

ition. Last month, representatives 
American, Braniff, TWA, Conti- 

ntal and Pan American met for this 
ose with FAA officials in Wash 
igton 

In a typcial TBO evolution of the 

| 13, TWA began operating the engine 

300 hr. in March, 1959. Last Aug- 
the carrier was granted a 100-hr. 
nsion, followed by a second 100-hr. 
nsion in January, 1960, that 
iwht TWA’s authorized TBO on 
engine to 1,000 hr. 

\irline officials maintain that this 
illed “escalator” rate, which has 
iged about 200 hr. a year on re- 

ntly developed powerplants, is only 
juate for piston engines. The allow- 

‘BOs on British turbine engines, 
oficial told Aviation WEEK, are 
ising at rates of up to 750 hr. a 


\ieanwhile, the airlines are provision- 
pare engines in about the same 
yortion for 707s as for DC-7s and 
Super Constellations. But as new 
raft are purchased and some engines 
irreparably damaged, this ratio is 
ected to decrease, especially if the 
\A steps up the pace of TBO exten- 


l 
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NORN 


— nee sree pe we re 


Op, NE RET ee 


~ 


... with the only Boeing Intercontinental 
707 Jets to Miami. 


a 

Yr This past year, Northeast made jet headlines with the intro- 

duction of the Boeing Intercontinental 707 Jet on the New 

York-Miami run. Only Northeast offered this newer, bigger 

version of the most experienced of Jets. Combined with 

Northeast's talent for service (Lindy’s food and free cham- 

pagne) these jets helped make Northeast the fastest grow- 
ing airline in the east. 





SemEpRERRIE 





..» with more Jet Power Viscount service 
between major east coast cities than any 


other airline. to keep pace with the booming 
East Coast market, Northeast increased its full 
schedule of Viscount service between New York, 
Washington, Boston and Philadelphia. Now 
Northeast leads the field with more Jet-Prop 
service between these key cities than any other 
airline. 








...and increased Sunliner service, too. 


First class care at low coach fares. This promise was 
made—and kept—on Northeast's Sunliner flights between 
Florida and the North. Passengers found Northeast’s 
exclusive guarantee of 2 and 2 seating on every flight, 
a lounge, and free hot meals. No wonder Northeast is 


making the East's big growth story. 


(Another East Coast Exciusive) 


NORTHEAST 
IRLINES 


Member Diners’ Club and Carte Blanche 





Long-Haul Load Factors Face Decline 


By Glenn Garrison 


New York—Influx of new jet capacity 
in the transcontinental airline markets 
is expeeted by fall of this year to make 
itself felt on load factors which still are 
running high on the blue-ribbon long 
range routes 

otal seat capacity on the nonstop 
east and west coasts 
ind the West 
than in 1958, 
Lines had 
waiting for delivers 

8 jet aircraft. But 
schedules effec 


of which arc 


runs between the 
ind between Chicago 
oast was less last vear 
because United Air 
retrenched whik 
Douglas DC 
uUMmMMCcr 
t all 
ther than ever and 
me until later thi 
ind in 1961. Factors affecting the 
1960 picture on these highly competi 
tive routes include 
@ United is back in the fight with 
DC-8s on the New York-Los Angeles, 
New York-San Francisco, Washington 
San Francisco, Chicago-Los Angcl 
ind Chicago-San Francisco routes. The 
irrier has received 24 of 40 DC-Ss on 
ind will be adding schedules a 
iirplanes are delivered 
e Continental Airlines has bought and 
received delivery of a fifth Bocing 707 
0, which it had optioned, and the 
lirplane will go into service this month 
Continental began jet service last Junc 
ind now is one of four 
ro-Los Angcles run 
e American is operating in the New 
York-San Francisco nonstop market 
1 last fall after bitter 
I'WA and United, the 


on the both 


jet operators 


' | I route, 
of which also rve it with jets 

@ Several carriers will 
th nr in} of sé 

ind American arc 

reccive Boeing 720s within the 

VW orld 


Convair 


soon be 
ond-round 
sched 


months. Trans 
its first 
uirplanes prob 


} 
served 


next coupl f 
civing 
f these 
ver routes now 
bi ngcr-range freeing th 


latter for tran 


ycts, 


continental service 


Daily Nonstop Capacity 

As of the Apr. 24 nonstop schedules 
+940 seats in each direction will 
be offered by the four carriers 
This total compares 
time last 
it that point in pre-jet 1958. The 
York | os An 
New  York-San 
Francisco, 676 Chicago-Los 
Angeles, 1,509 seats; Chicago-San Fran 
cisco, 878 seats; Boston-Los Angeles, 
118 seats; Philadelphia-Los Angeles, 111 


ibout ] 


serving 
routes with 


th ( 
3669 at the same vear and 
+450 
1960 breakdown is New 
geles, 1,023 seats; 


scats: 
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seats, Washington-Los Angel 
seats; Washington-San Franci 
seats, and Detroit-Los Angel 
Thus far, jets to a large extent 
have replaced piston capacity 
transcontinental route Vhe 
gencrally agreed, also ar 
new traffic of 
high-nineties load 
by Americal ind 


opened ject rvice 
fore 


themscelve 
factors 
TWA 
carly 
probably gon 
Ihe competit qui 


] ' nc ' 7) 
ti 1 10 


particular] 
} 
Los Angeles 
trir onset 
rip non 


1 
will total 1 


where daily 


p 
' 
f 


lown, R 

Vice p! 
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offering fewer 
Angel 
‘ > 


i i! 


ident 


in 
for 


he said 


Competitive Markets 


Another market in which 


feels there is too much dup! 
New York-San Francisco 


proach, he id to 
1 


will be 
» that fy 


Capd 


in reasonable proportion to 


; 


} 
even in the most competitive 


The airline ict loads so far ha 





ALPA Weighs Appeal 


Chicago—The Air Pilots A 
late last week was considering an a} 
to the U 
fourth legal challenge of a series air 
at setting aside Federal Aviation Age 


Line 


S. Supreme Court as 


order grounding airline pilots at the 
of 60. 

An ALPA 
Aviation W " 


association still were studying the | 


spokesman here 
that attorneys for 


Court of Appeals decision Apr. 21 
holding the FAA age _ limitation 
March, ALPA had sought to b 
forcement of the retirement regu! 
S. District Court (AW Fel 


Hours after this decision had 
filed by the District Court, ALPA 
the Court of Appeals to reverse it 
appellate court, after refusing the 
ciation’s petition, declared that ALI 
restate its before a t 


could case 


judge tribunal 





\ 





good: at mid-April, load factors were 
inning 84% Chicago-San Francisco, 
bout 73% New York-San Francisco, 
ibout 69% New York-Los Angeles. 
[he transcontinental market, in 
Johnson’s view, increasingly is being 
iffected by another factor: the polar 
route services. These West Coast- 
[;urope flights divert considerable traf 
fic which otherwise would move trans- 
yntinentally to and from the East 
Coast gateways, Johnson said 
United has just entered another West 
vast market with DC-8 service, flving 
nonstop Chicago-Portland schedule 
hich goes on to Seattle, and a New 
tk-Chicago-Seattle schedule which 
m to Portland. The New York- 
market mav be another critical 
Johnson said, when Northwest gets 
ts DCS route 
Northwest is 


] 
Scattie 


equipment on_ the 
scheduled to receive its 
first jets this summer 
Another DC-8 
nited expects to begin this month is 
Chicago-Denver, where Continental has 
n enjoying sole proprietorship of jet 


schedule which 


vice 

Continental, which entered the C 
Angeles market only tl 

irs ago, admits it must fight to sur- 
the competition and has attacked 
market aggressively. By May 16 
will be offering eight daily round 
ips between Chicago and Los Angeles, 
of them nonstop, for a total of 
than 1,000 a day. But, as 
of the carrier's officials put it, Con- 
nental faces a “David and Goliath” 
tuation in many respects. When the 
squeeze is on, the other 
three carriers, being more favorably 
tablished in the market, fare 
mewhat better with their load factors, 
ntinental admits. But the airline feels 
has an advantage in its break-even 
igo-Los Angeles load factor, which 
ivs is 42.5% to cover totally allo- 
boul 


d overhead expenses 


hi- 


go-Los iree 


seats 


mpetitive 


may 


Jet Utilization 


Continental’s jet utilization 
ind with the 


12 nr +5 


is 12 hr 
new schedule * will 
ratio of 
ntinental’s indirect to direct costs is 
iccording to the air- 

flexible, 
with less 


min. The 


ents to $l, 
Being smaller and more 
ntinental can get along 
thead in the supervisory area, it says. 
Continental's 
showed a profit, with sales up 75 
For the period 
f 1959 during which it operated jets, 
he airline’s jet load factor was 60% 
hich produced a profit 


first-quarter 1960 re- 


er 1959 (see p. 26 


Continental's approach will be to 
keep offering the most jet seats.” It 


47 





3,000 POUNDS THRUST —> 436 POUNDS WEIGHT —> x 


% and-only 63” long! 


New Pratt & Whitney Aircraft JT12 jet engine is built around proven design concepts 
for high thrust to weight ratio, ruggedness, reliability and low maintenance. 

The JT12 delivers heavyweight thrust in comparison to the light weight of the 
engine itself. At maximum cruising speed the thrust specific fuel consumption is 
only .890. A new jet engine designed on a proven principle, the JT12 is an 
axial-flow, medium-pressure-ratio turbojet. Behind the JT12 stands all the research, 
manufacturing and testing facilities that produced the renowned Pratt & Whitney 
Aircraft J-57 and J-75 designs—the new standards of aircraft engine reliability in 
commercial jet transportation. Because of the sound basic design of the JT12 and its 
relatively simple construction, it’s an outstandingly reliable and easily maintained engine. 
The JT12 now powers such aircraft as the Lockheed JetStar transport, the North 
American Sabreliner and the Canadair CL-41 military trainers, and two U.S. Army 
drones. Today, the JT12 is establishing new flight performance records of its own. 


PRATT & WHITNEY AIRCRAFT 


East Hartford, Connecticut 
A DIVISION OF UNITED AIRCRAFT CORPORATION 





believes the Chicago-Los Angeles mar- 
ket can support four carriers. ‘The air- 
line took a 28.3% share of that market 
in the third quarter of 1959 and 26.8% 
in fourth quarter 1959, and estimates it 
got at least 25% during the first quar- 
ter of this year. It expects to gross $60 
million in 1960, compared with »46 
million in 1959 

Other favorable factors Continental 
points to in its operation are high on 
and short turn- 
irounds--basically | hr. in Chicago and 
14 hr. at Los Angeles. Schedules call 
for 30 min. on the ground at Denver 
for through flights 

Continental says it has 60% of the 
Chicago-Denver market, but it shortly, 
will be facing United’s DC-8s, and pos- 
sibly T'WA’s 880s on this route 

No merger talks between Continen- 
tal and anybody else are under way or 
contemplated, a spokesman said 


time performance 


American's Schedules 


In the Chicago-Los Angeles market, 
American is offering four daily nonstops 
under the new schedules, a total of 472 
seats, up from 402 last year. American 
introduced, along with the new sched- 
ules, a new configuration of its 707-129s 
on all routes, boosting capacity from 
112 to 118 seats by adding 18 coach 
cats and taking out 12 first class seats 

American's seat capacity on the trans- 
continental and Chicago-West Coast 
nonstop routes is up 47% this year to 
1,770 daily seats each way, all of them 
ict. At the time summer schedules went 
in last year, the carrier was offering 649 
piston scats and 560 jet seats over the 
route otal passenger miles over the 
New York-Los Angeles, Washington- 
Los Angeles, Chicago-Los Angeles and 
Chicago-San routes has in 
creased more 
last year. Approximate over-all load fac- 


I rancisco 
than 30 over this tim 


tor over the same routes was above 7 

this vear, compared with a load factor 
in the high 60s last year in both piston 
ind jet equipment. On its new non 
top route between New York and San 


f 


Francisco, American is offering 236 
daily seats cach way 
American agrees United that 
kets to be highly 
y fali. Careful scheduling will 
be required and adjustments mad 
Ameru . however, that jets have 
increased traffic on the routes 
I'WA, which entered jets into the 
transcontinental market last March, of 


fers 1,2 


with 


ire going 


in note 


’ )3 nonstop seats under the new 

hedules, up from 1,064 seats at this 
time last year. The airline’s nonstop ca- 
pacity on the routes is all-jet except for 
1 72-seat piston schedule in the Chi- 
cago-Los Angeles market. Its total ca- 
pacity in this market is 294 seats—like 
United, less than it offered in piston 
aircraft in 1958. TWA is offering 333 


999 


seats New York-Los Angeles; 222 seats 
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routes may be had from a quarterly 
Chicago-San Francisco; and on omparison of jet load factors system- 
seat round trip a day over its W wide, because much of the jet capacity 
ington-Los Angeles, Washingt vas on the transcontinental segments. 
Francisco, and Philadelphia-Los An \merican’s first quarter result was 94%; 
routes econd quarter, 93%; third quarter, 

fourth quarter, 75%. ‘TWA’s 
load factors (domestic) were first 
1959 jet t quarter, 94%; second quarter, 75% 
quarter, 90%; fourth quarter, 


New York-San Francisco; 111 


Jet Seat Mileage ne 
The daily 


mileage as of Apr. 24 was 1,54 third 
and piston seat mileage was 4,24 

[his vear, the totals are 6,314,41 
ind 806.004 pist n if 


iirline’s 


Continental’s second quarter load fac 
r was $83%; third quarter, 63%; fourth 
juarter, 55%. United reported an 89% 
t load factor for the third quarter and 
for the fourth quarter. 


seat miles 

over these nonstop routes 
Some indication of load factor t 

during 1959 on the transcontinent 74% 





- ALLEGHENY IS SURE 


GETTING AROUND! 


Six departures a day from Boston now .. . twelve a day in June. 
That’s an example of Allegheny’s rapidly expanding service in New 
England . . . indicative of Allegheny’s growth in its entire area from 
the Atlantic to the Great Lakes. New planes, new schedules, new 
conveniences on the ground and in the air—that’s the Allegheny 
concept of local air travel. You'll like it. 


ALLEGHENY 


YOUR AIR COMMUTER SERVICE IN 12 BUSY STATES 
Washington National Airport, Washington 1, D. C. 











es aie * hie 
TWA SuperJet 
New York fo Europe every day 


LONDON | PARIS | ROME | FRANKFURT 
| 6 hs. yes es 8 hrs. 


30 mins 45 mins 45 Mins SOmINS 











,. 3 


* 


TWA SuperJets...the giant Jetliners designed for speed, longer range and passenger 
comfort...leave New York every day, flying non-stop to London or Paris...direct to Frankfurt 
and Rome. International dining and de luxe service from the moment you step aboard. 
Reserve now First Class or Economy Class—aboard the magnificent TWA SuperJet. 


FASTEST COAST-TO0-COAST 
Call your travei agent Call your travel agent 
or nearest TWA office or nearest TWA oifice 
THE SUPERJET AIRLINE 


*TWA THE SUPERJET AIRLINE is a service mark owned exclusively by Trans World Airlines, inc. 








Legislative Action on Airport Noise 
May Follow West Coast Hearings 


Los Angeles, Calif.—Possibility of leg 
ion in the aigport noise 

been raised by a tour of 
Fransportation and Acronauti 
f the House Commnittec 


Commerce 


yevarnnitte 
lorcign 
mplaint ind argu 


lar he imngs im San 


have M irned 


uninformed la 


if n nclud 
@ Removal of jet operations from | 


\ Int 


l 


e Withdrawal by Congress of qua 
} ] } 


t | \ mech ) 


i 
( ; 


j ] ! ] \ romwdu 
8 id | ( Aviation Agen 
e Creation of a special f 


pes. 
i 
© Reorganizati 


t ! t DOTS! 


m of FAA to give 


¢ Reduction of payloads b 


ed tak 


iT ‘ ! 
takcofts 


International 


e Elimination of 


| hazard 


} 


t finding which au 
iost and le 
esstul te 
2 Appropriation ot money tor 
' nN = 
1 


e Conversion 


gencral 
Department of At 


, 


manager of 


tha 


it would cost be 
n and $300 millon to 
cate International 

Locations 
Palmdale, 75 m 
+0 mi. east. Fox 
ibout 1,000 flight 


n $200 mn 
urport facili 


clsewher suggested by 


ine speakers wer 
north, and Ontario 
said the airport log 
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, 
Opel itions dally ana | 


foraign and 13 dome 
} 
One w ( claim 


transit 


rp 
th 

n Tie 

© Jet transport pilots v 

fi, htt] , rh +} 


roach g] 
g 
Field 


i” pilo 


j ' 
i 
regulation w 


= } 


' ' ae 
i ! i tdAKCOTS 


cence poll r 1 
. i 
e Runway wind instruments 


ill 


lear 


© Instrument 


glide slope 


ommuniti 
e Instrument approach procedure 
o that incoming airct 


’ 


f+ 


3,000 ft instca 


from the noise 


reduction 
' 


ing at a higher altitude dur 


of the approacl the 
pilots to stabilize their power 
earlier, without radical change 


altitude. 


change 


¢ Airlines were required to use exhaust 
nlet noise suppressors for all en- 
runup testing between 10 p.m. 

a.m 
¢ Runway 25L is being extended from 
) ft. to 12,000 ft. to make pos- 
vestward takeoffs in strong east- 
inds, allow pilots to make steeper 
ipproaches and permit them to 
farther from the airport boundary 
e Night takeoffs to the cast were pro- 
ted except in east winds over 10 kt 
cakers for the community of Ingle- 
cast of the ficld, noted that FAA 
fect canceled the ban on night 
ffs to the cast in passing Special 
ition 438 without including it. 
regulation as proposed by the re- 


| AA office had included the ban 


FAA, CAB Maintain 
Positions on Electra 


ynal efforts to 
between 
Agency and the 


Board 


W ashington—Conegressi 
ifetv controversy 


hoy 
! i 


CG iast WwW c 
ucd conflicting state 
cir previous stands 
Jame s R Durfec 
Elwood R 


special cs- 


irman 
Admin 

la appt ired bef TC 
f the Senate C 
determine why 


trator 


ommerce Com- 
CAB recom- 
1 grounding of the aircraft on 
2, while FAA permitted them to 
t] trictions, pending a 
iircraft by Lockheed 
ind the FAA. CAB’s 

ilso announced that an oper 
hearing on the Tell Citv crash 
held in Evansville, Ind., on 


speed re 
ting of the 


agency altered its previous 
esult of the meeting. The 
il] five members had con 

sting the grounding of 


ting 
1ccessary Inspec 


Oo 
> 
t 

I 

} 


“until the 1 
| repairs” could be made. The 
statement said basis of the rec- 
ndation was crash inve 
nce uncovered by CAB teams at 

tra accidents at Buffalo, Tex., 
ptember and Tell City, Ind., in 

An ea from Durfe« 

da attributed the request to 
nt wing tabs found on 
tras (AW Apr. 25, p. 40) 
FAA, charged with the responsibility 


tificating the aircraft, said that a 


Stigation 


rlier (cr 


some 


completion of 112 
by the airlines, plus their 
tion under two FAA-mposed 
reductions, dropping their speed 
225 kt., gives the Electra a struc- 
margin of safety that is “‘as great, 
t greater than” that of any other 
mercial airliner 


nspection 











AIRLINE OBSERVER 


> Reed committee suggestion that MATS could meet its immediate airlift 
needs by acquiring a fleet of Canadair CL-44s is under serious Air Force 
study. Reed report pointed out that CL-44s could be obtained through a 
production sharing exchange in which U.S. combat aircraft—possibly the 
F-101 or F-105—would be traded to Canada. Reed committee—headed by 
Gordon W. Reed, chairman of the board of Texas Gulf Producing Co.—was 
appointed by USAF to determine the most practical means of realigning 
MATS operations to provide more revenues for commercial carriers (AW 
Apr. 18, p. 39). 


© Soviet Tu-124 turbo] ransport is bel | | 1¢ prototvpe of Ru 
first supersonic transpo I uit in December 


version 


vpical soviet 
> Supersonic transport team of the Federal Aviation Agency, organized 
Mar. 7 to study and analyze problems associated with high speed commercial 
operations (see p. 60), has completed basic talks with major segments of 
industry and Air Force branches as a first step toward laying the groundwork 
for full studies. Team is headed by Col. Harrison Thyng 


> Issues 
Coach 


push additi 
York-Washingto1 
ments that sucl 
counsel has 
poses an 

type servi 


coach rates 


> Airline stocks listed on the New York Stock Exchange again sank to new 
lows last week in a market that has been registering substantial declines. 
On one occasfon, as many as six of the 10 domestic trunklines listed on the 
exchange, plus Pan American, hit new 1960 lows. 


> Eastern 

from i ( 35 plar n accordance with normal summer 
cutback d¢ es will be reduce f it 10% from peak winter 
level. Eastern low operating 45 turbine-power ircraft in sche 
SETVICE 


> Federal Aviation Agency has awarded General Instrument Corp. a $7.6 
million contract for 38 radar bright display systems. Delivery is scheduled 
to begin in April, 1961. FAA now has 10 air route traffic control centers 
and four airport control towers equipped with radar bright display equipment 


P Acroflot’s m popula nd frequently scheduled vice—the 55-min 
Moscow-Leningrad run with the ] D nger T'u-104B turbojet tran port 

will be expanded t nant 15 ro p flights daily thi mn 

During the first vear of th 1-] perations on the routes, beginning in 
April, 1959. eronot ma | W) round trips \ h a load factor of close 
to 100% S ir plainin } n ti 
short-haul flights is that, at Leningra 
plane and distribute the baggage than it does to make the flight 


5 


biggest problen 


iften takes longer to unlo 


> Bilateral talks between State Department and the Philippines, Mexico 
and Great Britain began in Washington last week. Demands for new route 
concessions are expected to be made by each of the three countries. Philip- 
pines negotiations will be based on its plan to resume transpacific service. 








SHORTLINES 





> Civil Acronautics Board has denied a 
Slick Airways request for permission to 
operate a maximum of four flights per 
month from Tokvo to San Francisco or 
| Angeles for Japan Air Lines for a 
10-month penod ending in September 
In its order, the Board said the Slick 
petition did not constitute operation of 
irgo flights for JAL on an occasional, 
rency basis as granted Slick in a 
temporary order. Pan Amerti- 
d Airways and Northwest Air 


1 objections to the petition 


© Federal Aviation Agency has certifi 
d the Convair 540 turbopro 


ort for commercial 


’ 
being converted 


op CNnZINCS 
ot Pac tN 
16 All 


> Pan American-Grace Airways | 
led ¢ begin Douglas DC-S  turlt 
rvice from Miami to Panama 
nd Buenos Arr 

i-week 


DC-7¢ 


> Pan American World Airways 1 
t quarter transatlant 

ibove thi 
ir. Eastbor 

wi thound bi 


> Scandinavian Airlines System is 
heduled to begin Douglas DC-5 turbo- 
between New York and 
gen this weck Initially, the 
ill be operated on a four day 
per week basis, with the frequency 
ing to daily on May 8 


> Trans-Canada Air Lines 
r three more Vi 


month 
Rovee Tvne 
in 96-p 
be flown on 
( ic routes, trans-border route 
Inited States, and the West Indies 


© United Air Lines is scheduled to be- 
gin Douglas DC-8 turbojet service into 
Denver on May 25, with daily nonstop 
service to Los Angeles and Chicago. 
The Chicago flight will continue on to 
New York 
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Dollars Per Total Aircraft Hour 





FLY! oP TIO RECT MAINT . — 

NG OPERATIONS D AINTENANCE OPERA. DEPRECIA. 
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& EX. FRAMES equip. | '°'*" | mainte. 
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707'S 
AMERICAN a os | 06 | $13 27 20! 
BRANIFF . 5 | i | 67 | 656 35 209 
CONTINENTAL | 17 548 44 wm 
NATIONAL . 347 79 803 
NORTHEAST | | | | 201 $1 | 1,039 
TWA—100 SERIES 23 62115 | 323 
TWA—300 SERIES C | 01 612 44 77 
PAN AM—-100 SERIES | 30 75) 61 222 
PAN AM—300 SERIES ! j | 97 757 31 328 
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DC-8's 
DELTA . 33 26 695 35 310 
UNITED . 156 4) 7 as $20 0} 190 
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ELECTRA’'S 


AMERICAN e 0 9 6 1 Os 181 79 ! 101 2 282 99 
BRANIFF . 0 035 159 99 ; ! 283 35 
EASTERN ; : 10 03) 136 42 f iT 26! 37 
NATIONAL 7C ’) 23 01 169 08 ! 222 4)! 
NORTHWEST O1 81 2) 83 173 83 ! 

WESTERN ? 4) 0 167 39 





viSCOur 
CAPITAL ; ! 113 92 

CONTINENTAL 0 5 1 119 62 ; 246 
NORTHEAST O 5 ‘ } ¢ 113 49 ! 222 28 
SEABOARD (Yeor Ending 5 160 631 





ELAND CONVAIR 


ALLEGHENY 5 3 0 122 70 98 89 ) 249 8 
: ae - ~ — fen 





F.27 


ALOHA a J ) 7 ") 78 91 1 93 47 26 120 $8 
BONANZA | 32 0 41 8) ss 148 91 26 17S 27 
NORTH | 

CONSOUDATED.. . 43 143 221 28 44 265 66 
PACIFIC | ) 69 6s 93 ° 144 93 77 172 92 
PIEDMONT | 01 a8 42 152 84 % 189 70 
WEST COAST . 1" 89 64 164 36 | 32 197 21 
WIEN ALASKA ’ , 84 137 64 165 ” % 202 
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OPERA. MAINTE- TION ANO OMmeECT | NORTHWEST 
TIONS NANCE RENTALS EXPENSE | WESTERN 
(/[ —EEE — 





1 T 








707'S... alekendaie 2 61 12 67 | CAPITAL | 46 81! 
= t ; CONTINENTAL , 43 93) 
‘ NORTHEAST $1 55! 
|_dc-e's 326 | 17.78 SEABOARD (Yeor Ending Sept. 30, 1959 
5 GURCIOAB. 2.400000 3.277 12.69 he 
_ } | ALLEGHENY $4 483 34 05 Lt] 
= ° t > > 
VISCOUNTS. .. 16.93 
5 ALOHA 67 6 54 21 
19 4) BONANZA 433 92 
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Air Union Sets Final Organization Details 


By Edith Walford e Internal colony-to-colony ff working with EUROPAIR to be in- 
will be subject to the same creased to the utmost 
Geneva—linal details of the Air agreements that apply for t ¢ Remuneration of personnel to be 


Union agreement which will form the tween colonies and their h based on cost of living in the respective 


basis of the four-airline partnership in _ tries country where staff is employed 

Europe are expected to be settled in a = @ Joint traffic will be shared e Five-partner agreement is required on 

Paris meeting scheduled for Wednesday _ basis of total ton miles flown the quotas finally allotted 

and ‘Vhursday line receiving a certain qu At this stage in the Rome discussions 
Government and officials and repr France, Sabena and Lufthansa t KLM proposed to first settle all the 


entatives of the airlines involved—Air the quotas of 29, 9 and 2¢ questions regarding the structure of the 
France, Germany's Lufthansa, Belgium’ respectively, already allotted new organization, its method of ac 
Sabena and Italy's Alitalia—will attend Third meeting of the fi ounting, trafic problems, voting and 
took place in Rome on Apr the introduction of a progressive scale 
This dealt with additional to enable each airline’s quota to be de- 
termined based on its share of total 


this final meeting 

One result of the Common Market 
Ireaty signed in January, 1957, and 
implemented a vear later was to induc of capa 


ome key industries in the six countries An cftort was also made t : 
take a closer look at their own pos} the fixing of th Proposal Rejected 


tions within its framework vO iutomatically remove t When the five partners met again 
ting h of for further talks at The Hague Apr. 27 


Five leading European airlines began 1 iffecting 
1959, Air France, Alitalia, Lufthansa 
pooling of interests would offer Air Early in the discussions, it ind Sabena jointly rejected KLM’s pro 
France, Alitalia, Sabena, KLM Roval _ ized that this question was posal and KLM resigned from EUROP 
Dutch Airlines and Lufthansa took a cause the final agreement w AIR 
decisive step toward consolidating mu- to cover a number of years Ihe four remaining members assem- 
ual interests and formed EUROPAIR include an estimate of the rat f led on May 5, 1959. First item on 
the organization within which they d pansion f f the comy the agenda was the redistribution of 
ded to pool future operation well as other ex] d chang quotas following KLM’s resignation 
On Nov. 8, 1957, Lufthansa’s chai the group over the agreed pe \ir France was allotted 34%, Lufthansa 
man, Hans M. Bongers, outlined in a ; a ), Alitalia 26 and Sabena 10 
memorandum to cach of the other four Basic Principles Simultaneously, the designation 
iitlines the basic considerations he pro Agreement also was reach FUROPAIR was changed to Air Union 
g g m four more basic principle to eliminate any political flavor the 
ship. The air trafic potential of each ¢@ All partners agreed to pool former might have 
lirline, index figure based on number @ Partners agreed to develop El In addition, the following princi- 
of inhabitants in their respective home AIR in every way possibk ples were agreed 
¢ Output of cach company’s per e Establishment of a common sales, 


such as the apportioning of 1 
itv output in percent trafhic 


} } 
thinking about the advantages a future airlines 


posed to govern the cnvisaged partner 


wintries and their national product, 
hare in world trade and international 
trafhe were the chief considerations . ~~ n 
In April the following year, KLM dis : 

cussed with Lufthansa the advisability © 


} 
f merging the two airlines 


Talks Resumed 


The International Air ‘Transport 
Assn. conference held in New Delhi 
Oct. 27-31, 1958, offered the next 
hance for some EUROPAIR members 
to resume talks These resulted in 
Sabena, already planning an exchange 
f equipment with KLM, declaring its 
villingness to go along with the other 
three airlines as well 

Both KLM and Sabena informed 
Lufthansa on De 12, 1958, of their 
decision to develop a mutual sales, 
ind traff policy and asked 


} 
it 


ial 
German rine to join in wit 


in Brussels on Dec U 


7 a) 
1958, led to the establishment there ; 
f EUROPAIR’s Economic Commit 


' 


DH-121 Fuselage Section Completed 


Fuselage section of the de Havilland DH-121 turbojet transport is prepared for mating 
with the aircraft's nose section (AW A 11, p. 50). Other major components are 
Hunt \ircraft. Aircraft will make its first flight 


Second five-partner meeting was held 
n Paris Feb. 28, 1959, unanimous agree 
nent was reached on these points 
e EUROPAIR members agree to coop being built by Fairey Aviation and 
ite for a period of 99 years by the end of 1961 
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COLLINS specially equipped Convair is flying actual flight demonstrations of the Collins Doppler Radar Naviga- 
tion System. Navigation is completely independent of ground based aids. Collins Doppler provides precise ground 
speed, drift, course deviation, and distance to go anywhere in the world, 


Flight Reports on Collins Doppler 


Leading airline personnel, airframe 
manufacturers, and business aircraft 
owners saw the Collins Doppler Nav- 
igation System in action. 

The Collins self-contained Doppler 
Navigation System made its 
mand performances on January 18 
25, 1960, following 3 years of exten 
sive laboratory and flight tests 


com 


On the afternoon of January 19 
executives of the Forest Oil Com 
pany, Tennessee Gas, Continental 
Oil, Brown and Root Company, and 
the Union Oil Company took off 
from Houston Airport aboard a 
specially equipped Collins Convair. 
Navigation was solely by Collins 
Doppler. 


The course followed was Houston to 
San Angelo io San Antonio to Hous- 
ton at altitudes of 6,500 to 12,500 ft. 
The system automatically charted 
the path and planned the turns over 
intermediate destinations. Nowhere 
in this flight did the along track o1 
cross track errors exceed 0.5%. 


Demonstrations were conducted for 
executives of the Cheveron Oil Co., 
Sun Oil Co., Gulf Oil Co., California 
Co., TACA, and the New Orleans 
Aviation Board on January 20, 1960. 
Course flown — New Orleans to 
Birmingham and return at altitudes 
of 12,500 to 14,800 ft. A 0.33% along 
track error and a 1.5% track 
error was noted. On the flight from 
New Orleans to Birmingham, along 
track and cross track errors averaged 
0.9%. On the return flight with 
automatic transfer between 


cTOss 


stages 


56 


occurring at Meridian, along track 
and cross track errors averaged |‘ 


A course was plotted to locate—nav- 
igating by Doppler—an off shore oil 
well rig 110 nautical miles out in the 
Gulf of Mexico. The Collins Convair 
flew at 600 ft. above the water \t 
the the go ! 


distance to read 
zero-zero, the 


20 {ft 
was observed directly 
of the Convair. 


Linnie 
square 


nos 


The personnel of Lockheed Aircraft 
Corporation attended the January 21 
Doppler demonstration on a course 
(Atlanta to Louisville to Knox 
and back to Atlanta. The flight 
from Atlanta to Louisville was mad 
at higher altitudes of 20,500 ft. at 
the request of the Lockheed execu 
tives. Extra descents from 20,500 to 
13,000 ft. and climbs back to 20,500 


ft. were made. 


from 
ville 


At the request of Lockheed’s flight 
test personnel, the Doppler Convair 
executed sustained banks to the 
right and left while descending at 
the rate of 3,000 ft. per minute. This 

test caused no deterioration 
in performance. At the end of the 
2-way flight three 
states, no errors due to these maneu 


extreme 


aerobatk across 


vers were noted. 


Personnel of Delta, Southern Airlines 
Inc., Southern Airway Co., U.S. Steel 
and the Harbart Construction Com- 
pany flew the same demonstration 
course on the afternoon of January 
21. An along track error of 1.4% and 
a cross track error of 0.6% was noted 
on the flight from Atlanta, to Louis- 
ville. On the return flight from 


Atlanta, 


anda 


Louisville to Knoxville to 
in along track error of 0.95°; 
cross track error of 0.5‘ was noted. 


TWA saw Collins Doppler in action 
on fanuary 25. Course flown 
Kansas City to Little Rock to Fay- 
and back to Kansas City at 
9,000 to 12,500 ft. On 
the leg from Kansas City to Little 
Rock, along track was 
1.5%, the cross track error was 
0.33%, the Little Rock to Fay- 

Kansas City flight seg 
track error of 1.5%; 
with absolutely no 
this “take-off 
demonstration, the 
upon 


etteville 
altitudes of 
the error 
while 
On 
etteville to 
ment, a cross 
recorded 
track error. In 


tf touch down 


was 

! 
Hmong 
read zero-7ero 


list innce-to-go 


landing at Kansas Citys 


These demonstrations olffer convinc- 


ing proof of the remarkable accuracy 
offered by the new Collins Doppler 
Radar Navigation System. Always 
performing to required ARINC 
other commercial 
production Doppler system is con; 
such ad- 


specifications, no 


sistently demonstrating 
vanced performance and reliability. 


Write Aviation Sales, Collins Radio 
Company, Cedar Rapids, lowa, for 
complete information about Doppler 
Navigation. Ask for a flight demon- 
stration in your area to see Collins 
Doppler in action under your flight 
conditions. 


es 
COLLIN 
wy 


COLLINS RADIO COMPANY 
CEDAR RAPIDS, IOWA 


DALLAS, TEXAS © BURBANK, CALIFORNIA 





Artist’s Conception of New Las Vegas Airport 


Artist's conception of Las Vegas, Nev., municipal airport shows finger system connected with main passenger terminal at center. Clark 
County voters have approved a $5 million bond issue for construction. Work on the ramp complex is now under way. Passenger 
activities will be centered on second floor of the terminal; airport complex includes construction of a new control tower. 


trafic and materials policy 
@ Any other airline wishing to join Air 
Union should not be prevented from 
domg 
@ Unanimous vote of original members 
for the admission of new 

member 
e Air Union will operate independently 
of the Common Market 
@ Executive Committe is formed to 
watch over terms of the igrecment ind 
to supervi tivitn of Air Union's 
planning, sales, technical and_ traffic 
ub-departments 

Meanwhile, executives to head Air 
Union's Executive Committee and sub 
divisions have been appointed from rep- 
resentative f the four participating 
uirlines. The governing bodv of Air 
Union is made up of chairmen and 
president f the new organization 
J. L. Rattier of Air France is head of 
the planning department; J. M. Amir 
iult, also of Air France, is general secre 
tary. Coordinating chairman is Gilbert 
Perier of Sabena 

Sub-departments are headed by 
M. H. de Villeneuve of Air France, 
economics department; Col. V. Reinero 
of Alitaha, ground traffic department; 
Dr. Giinther Becher of Lufthansa, man- 
wement and finance; Helmut Alt of 
Lufthansa, air trafic department; R 
Cappelletti of Alitalia, department for 
international relations; F. Pirson of 
Sabena, equipment department, and G. 
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jet power 


Airlines starts its second decade of service 
Lakes-Ohio River Valley area by taking a 
» the jet age—ordering five Allison Prop- 
for delivery starting in late summer, 1960 


Board of Directors has also taken an 
lditional Prop-Jet Convairs from General 
Division—a move promising continued 


in passenger service for years to come 


350-m.p.h airliners enter service, Lake 
ffer its passengers the fastest scheduled 
ervice in America 
ssengers will travel in planes which are far 
vibration-free and more comfortable than 
»wered airliners serving other local carriers 


ride in fully pressurized, completely air 
52-passenger aircraft that will get them to 
tinations far sooner, far more rested and 
evetT before 
good as its service to passengers — and 
making certain its service is the best. 


LAKE CENTRAL AIRLINES 
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DELTA AIR LINES PRESENTS THE CONVAIR 880 


World’s Fastest Jetliner 


a We 


bps 
b/ Z] 
a 


Pure white, pure jet, pure luxury... these are the marks of the world’s 
fastest jetliners, Delta’s new Convair 880s. Carrying S+ passengers in 
superlative comfort, the 880’s will make their debut in May, augment- 
ing Delta’s fleet of magnificent Douglas DC-8 jets and increasing the 
number of cities served by Delta with pure jets from eight to eighteen 


in the United States and the Caribbean, 


A OELTA 


AIR LINE S&S 


, 
Lie air i 


4a 





Tessitore of Alitalia, personnel depart- Union agreement, should form t! technical sphere chiefly because of the 
ment of the partnership planned centralized supervision of the 
It took Air Union’s economic de- Air Union should, Dr. Roh technical ground organization as well 
partment several months to work out tinued, distinguish two separat as the joint materials policy. 
an accounting system for the calcula- of operation: before the agreement Economically, costs will be cut by 
tion of costs and earnings. Final draft comes effective, representative f the planned merging of the external 
was presented to the partners during four airlines will form th« organizations. Finally, it is expected 
the next discussions. The statutes of tion’s expert committees \ft that the formation of Air Union will 
\ir Union governing the new setup agreement comes into force, th enable the partners to share any risk or 
were submitted for approval and the mittees will gradually be con t problem in balancing capacity as a re 
basic principles of the partnership ac special administrative department sult of the supersonic traffic. 
cepted. As far as Germany was con particular emphasis on the traf The final meeting expected some 
cerned, it was agreed that from the sales side of management time this month probably will reveal 
start Air Union should take over che When applying first the t whether—or how far—Lufthansa can ex 
internal (cabotage) routes. and then the final quotas, the difficult pect its partners to fall in with this 
The members undertook to see that arises of converting past perf hange in policy. 
their individual governments regard Air into seats wailable whi h, for } Naturally, some of the other leading 
Union as their national airline and that of the individual accounting uirlines in Europe outside Air Union 
should be shared in advance am t which, for one reason or another, are 


these governments do everything possi- 
ble to promote its operations. In this partners. Operational exper unable to seek membership in the new 


way, parity in the utilization of inter curred should be deducted fr organization, continue to watch it 
national air traffic would be guaranteed iirline’s earnings which all 4 t losely. According to some observers, 

These are the principles of the final Air Union to be distributed p1 Air Union may over the long haul force 
Air Union agreement still being ately according to the allotte some airlines to get together in direct 
thrashed out in detail. But, as hap- This wav, each partner will t competition with Air Union. British 
pened where the Common Market crease his productivity to the ut t European Airways probably will stay in 
I'reaty was concerned, several months Chief aim o Inion i dependent of any such partnership be- 
will probably have to be allowed before over-all iuse it already dominates a group of 
it can be implemented proht margit issociated” companies having route 


Last Mar. 23, Dr. Heinz Rohm of ton in co i t ystems in Europe and the Middle East 


Lufthansa outlined in a talk in Cologne —_— 


certain changes in policy, based on 
latest operational figures of the four 
uitlines involved, for which Lufthansa 
would have to press during the next 
talks 

lor example, the quotas previously 
greed to were: Air France 34%, Luft- 
hansa 30 Alitalia 26% and Sabena 
10 but it had now been found that 
this division was not yet applicable 
Calculated on the actual performance 
of cach airline in 1958, the figures work 
out at Air France 50%, Lufthansa 17 
Alitalia 15 ind Sabena 18 Luft- 
hansa considers this an indication that 
1 longer interim period is required 
before they can be brought into closer 
relationship with cach other when a 
more evenly divided quota will also 
have to be determined 

Dr. Rohm recommended that. the 
final quotas be determined by linear 
variation until such time as total air 
trafhe of all partners has reached 2,400 
million ton/km. annually—about five 
times the 1958 figure During that 
time it should be agreed that total value 
of each carrier's performance must not 
decrease, or if so, then only if the 
total value of Air Union's activities de- 
CICAaSeS also 

Excluding over-all cabotage agree- 
ments, all international trafhe of the 
partners should be carried by Air Union, 
although certain exceptions to this gen- 
eral rule could be expected because of * : ° 
political and economic considerations United DC-8 Hangared at Denver 


Air Union's relations with the four 
governments concerned should be the United Air Lines cut a hole in the door of this hangar, largest at Denver's Stapleton Field, 


subject of a separate government con- to accommodate its Douglas DC-8 jet transports. The hole is 10 ft. in diameter; system 
tract This, together with the Air retains most of the hangar heat, United maintenance officials said. 
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AERONAUTICAL EN 


VARIABLE sweep wing on the 


NASA. Langley engineers believe that variable wing geometry of this type is the best 


GINEERING 


supersonic transport model above is one of those under study at the Langley Research Laboratory of 


means of good subsonic, supersonic performance 


FAA, NASA Study Supersonic Transport 


By J. S. Butz, Jr. 
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by NASA or FAA officials, yet their so 
lution will require a concentrated 1 SINGLE POINT VARIABLE GEOMETRY 
search effort as will a number of other BEARING 

design and operational questions. Pres- 
ent FAA-NASA effort in this area is not 
vet expensive, but the funding re 
quirement will certainly grow and, 
with it, the need for program justifica 
fion 


Dual Role 


FAA Administrator Elwood Quesada, 
is well as many NASA and Department 
of Defense officials, believe the super 
sonic transport will play a dual role in 
the next 10 years—a major national pres 
tige symbol and a commercial necessity 
\ Mach 2 transport, for instance, would 
cut a transatlantic crossing to less than 
half the present time. This aircraft 
could make three or more crossings a 
day and have the potential to mak« 
subsonic jets hopelessly obsolete eco ae aera 
nomically for long-range flights. The Two sTRUCTURAL concepts that have been studied for the variable sweep wing are 
nation which supplies such an advanced shown at left. The top one has a single vertical post to take the drag loads surrounded by 
uircraft for commercial use certainly will a large bearing plate to take the lift. The other has a concentric track to take all of the 
be recognized for its achievement far outer wing loads. The investigation of this and other types of variable sweep mechanisms is 
bevond aviation circles still preliminary, but their weight penalty now appears slight. Four types of variable wing 

Exact course the FAA, NASA, the geometry considered by NASA are at the right 
military services and other sympathetic 
igencies will follow in pushing for ; : 
the early development of a supersonic in this ar ul been done a AEROOYNA\ 





CONCENTRIC {? 
TRACK | 





VARIABLE - SWEEP MECHANISMS 





ee 
MIC EFFICIENCY 


eso 


transport is not vet clear. The magmi- junct to research on superson 
tude of the technical task has necessi- bardment aircraft 
tated the type of preliminary program The summary report was prepa 


FAA and NASA are now pursuing 12 members of the Langlev st 
Once this program has more clear presented verbally within 30 
lefined the problems and a logical de both FAA and NASA headq 


clopment course, it will be possibk This report essentially has est 

| i PRESENT-DAY SUPERSONIC 
estimate just how much fedcral aid the goals for the detailed inve 
vill be needed and how much of the now under way and those plan 7 


} 
‘. anol 


3 





: 3 
} } CRUISE MACH NUMBER 
be imricd =by private capital the future. It outlines -simph 
PROPUL SIC FFICIENCY 
is to the method of financ sign and operational problem ULSION EF FICIENC 
ranged all the wav from ti connected with th 
1 . TURBOVE 7 
mplete commercial venture to a large transport nliee! 
deral appropriation for a specific ur 
raft project which would be conducted 


Research Programs 


| AF TE RBURNING 
in industrial firm under the dire Iwo research JET OR FAN 
of the govern the report are 
it present ha third—a flig] 
upersonic trans ir B-5S eduled to 
If these eftor CRUISE MACH NUMBER 


now of the opinion — t Tr 1 within theu FLIGHT EFFICIENCY 


vernment will have to sup ime pcriod technical foune } 
OT izable research and de velop if uperson transport shou > : ane 
ent program through their agency and come much firmer within the next yea a 
NASA. Thi probably would includ One of th irrent research pr <a 


or five experimental aircraft in deals with the waking effe of \ deueh enon 
| 





to build a large amount of flight temperatures o1 veral types of st PRESENT JET TRANSPORTS 
time on a commercially attractive con 


figuration within a relatively short time 





Ihe data obtained: by the federal agen rt | iccelerated the Vv nor f ed ere wees eee 
Qo ! 2 3 4 
CRUISE MACM NUMBER 


} } 
es would then be made availabl 


to airframe manufacturers in any ef 

fort they might make to sell supersoni 1 within a few AERODYNAMIC EFFICIENCY of super 

transports to the airline het oI uit 9,000 hr. in sonic aircraft has been improved more than 
Last Nov. 13, technical officials from maximum simulat 50% in the last three years (top), but it is 

he FAA requested NAS \’s_ Langley i n be achieved during still small compared with that for subsonic 

testing structural elements f lesigns. Difference in flight efficiency be 


Research Center to prepare a document f t 
tween subsonic and supersonic transports is 
yackground ipphic ible to supersonic peratures predicted to be small however, (bottom) 


transports Most of the NASA's work It is expected tl 1 Cur t because propulsive efficiency is high (center). 


ummarizing the agency's technical ind fatigue under high loads 
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SUPERSONIC transport configuration receiving the most consideration in the recent past 
sweep wings may improve commercial attractiveness of this type of aircraft, according 


a delta-canard type (above). Use of variable 
NASA studies. 


( gnincant amount | ’ ill cr JASA will operate a Convair B-58 on 
next fall and permit a useful ? nd well as | 1 from the Air Force in a simulated 
f the high temperature if , ( transport operation The FAA groun 
unum structure at that ibsor nsp oO curt lator facility at Atlantic Cit 
ill be the other element 

litially, the FAA simulator will in 
if number sate operational procedures for th 
program in problem car rcol isport using the best input informa 
cs wind tunnel | the fir tion available today. Since the opera 
| wrodyvnami mmer Or lu f a supersonic transport will have 

ign flight condition rise Maximum be held within close limits and 
ulator program of this type is onl 


. ilistic as its input data, the B-58 
Higher Speeds . 


rcscul h 


: 


be used to check the computer 
Then tl in Its in flight and to provide more 


tual input information. The B-58 is 
red a good aircraft for this stud 
reasons—it has the excess thrust 

to study the effects of power 
wide range of thrust-to-weight 
damping of its control system 
iried about all three axes s 
ontrol characteristics mav be 
to 


T¢ 


some degree, and its wing 
range covers the area expected 
the supersonic trans 


he B-58 
superson 
ompletely out of 
class of the transport 
: + r 


irc not expe tec 


of the supersoni 


State-of-the-Art 
The NASA summan 


; t +} 


1¢ aeronautical art as it applic 
supersonic transport is divide 
even parts, each dealing with a 
irv portion of the problem of build 
I 
RELATIVE weights of skin-stringer (left) and sandwich structure (right) for several m 


nd operating these aircraft. It is 
ire shown above. Beryllium is included to provide a reference point. Depending wy from the Langlev report that 
ntrated effort of considerable cost 


1? } 
neth wil required before the 


structural elements under consideration, sandwich can show 
or better over skin-stringer construction, 


l 
1 weight improvement of 
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Our Corporate Image 


Until recently we had no idea what 
a Corporate Image was. In fact, 
for 12 years now, we have naively 
assumed that our sumptuous serv- 
ice, our comforting dependability, 
our multi-million-mile pilots and 
our warm Eastern ways were what 
had captured the hearts of millions 
of tre~elers throughout Europe, 
the Middle East and Asia. 

Now, as we plan to inaugurate 


410 Park Avenue, New York « PLaza 1-4146 


our New York-to-London Boeing 
707 Intercontinental Jet service, 
we learn that every company in 
the U. S. must have a Corporate 
Image. Fortunately, our mahara- 
jah has come to symbolize a serv- 
ice so uniquely personal it has been 
known to flatter even potentates. 
So, with this Corporate Image 
firmly in mind, seek out your travel 
agent for reservations —soon! 


37 So. Wabash Ave., Chicago « STate 2-8540 


Flights from New York to London, 
Europe and India every Friday, 
Saturday and Sunday at 9:30 PM, 
beginning May 14. 


we. 


<——., 
AIR-INDIA®: 


The airline that treats you like a maharajah. 


543 So, Olive St., Los Angeles « MAdison 6-6834 





JLES FOR ACCELERATION = suIDeTSOIII( lift/drag ratio ain vere mentioned by NASA as _ possible 
STEEP CLim® ther research in this area 1s 1 neans of improving off-design pet 
obtain maximum performance formance. ‘The first is the conventional 

I'wo major requirements a ving flap best suited to long, slendet 

supersonic flight efhicienci vings of high aspect ratio. Since th« 

scale aircraft are to equal th upersonic transport will have low as 

in model tests. The first ect ratio wings, it is considered mor 

smooth surface with no sand-g favorable to apply variable geometry at 

roughness or offsets between the wing tip than along the trailing 

tructural panels thicker tha lge. Fold-down wing tips similar t 

: ee sheets of tablet paper Th those used in the design of some bom 

FLIGHT procedures for supersonic transports =” er the entir ree . th ardment urcraft, and x ." scoping 
will have to be closely regulated to prevent 5 bout on ving section at the tip have been re 
I rested in this arca. The type of variab! 





: | 
metry considered most serioush 
it 


wocedure (left) and steep climb (right) } 
I I - NASA been the variab 


ground annoyance and damage. Level flight 
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with a large shift in the cent 
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shown above } : rement wing. The basic stability problems cot 


transport 1s operating at a 
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eep wing in NASA 
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icrodynamic efhciency 
the high Aspe 
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However, best uper 1 | 1 being ob i i S} 
till onl ibout i cl 4 t LU kt.. lim! efh ienth to 
5,000 ft. at subsonic speeds and 
ld efficiently over a landing field 
sonic speed. In its swept configur 
this wing also will match th 


transport to take off in less than 
] f 
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t touchdown CC 
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the supersonic transport 
ghtly below that of subsom ev lesig ilso we personic efficiency of the fixed wing 
iuse the propulsive efficiency of ve unsatisfactor | lta-canard configuration under stud 
nd ien by many designers. This aircraft's con 


ct engines increases rapidly at super formance an 
onic speeds. NASA engincers believe ional flexibilits iration has a large fixed delta wing 


made in Four types of variable wing t the rear of the fuselage with a canard 


j 
il 


hor 
eri 4 


more improvement can be 


Boeing’s Wind Tunnel Team Builds Models 


Members of Bocing Aircraft’s wind tunnel team construct advanced design models at Boeing's Wichita, Kan., model shop. Models 
are used mainly for tunnel tests, although the team has built 1/10th scale models for free flight telemetered supersonic drop tests. 
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Soectal Alloy Ball 
LBurttertly Valve Modulating at 900° F. / 


CUSTOMER PROBLEM: 

Require highly heat-resistant ball bearings for 
butterfly valve which modulates 900° F. hot air 
blast in turbine air bleed. Despite radial loads 


up to 300 lbs., shaft must turn effortlessly 


through 65°. 


SOLUTION: 

New Departure Sales Engineers, cooperating with 
Stratos, manufacturer of the auxiliary power 
turbine, recommended N /D’s special aircraft ball 
bearing of cast cobalt base alloy for this critical 
application. These bearings were selected for 
their ability to withstand extremely high tem- 


peratures without deterioration. 


~~ EV Co ee 


BALL & 





Special high-temperature, 
full complement N/D ball 
bearing, made of cobalt 
base alloy, operates 
successfully ot high tem- 
perature with no need for 
lubricant protection! 
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Photo: Courtesy Strotos Division, Fairchild Engine ond Airp 


Bearings Keego 


Extensive testing proved that this N/D equipped 
modulating system, currently used on the Lock- 
heed Hercules C-130A, military transport, operates 
at required standards of performance and reliabil- 
ity ... and without lubrication! In addition, other 
New Departure ball bearings, selected for their 
unsurpassed reliability, are used to support the 
turbine main shaft which operates at 45,000 rpm. 


If you’re looking for bearings that operate 
efficiently at unusually high temperatures and 
speeds, contact .your local N/D Sales Engineer. 
For additional information call or write New 
Departure Division, General 
tion, Bristol, Connecticut. 


ee 


e 


oe 
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C-130 Tests Boundary Layer Control System 


Lockheed C-130 testbed for boundary layer control system (AW Feb. 15, p. 35) makes approaches to stalls using flap settings of 30, 
to blow air over control surfaces. Engine power 
ompared with 90 mph. for C-130B freighter. 


40 and 60 deg. at Marictta, Ga. Testbed’s two additional turbojets drive compres 
is at idle during tests, and power setting at 75%. Stall speeds can be reduced to 60 


tabilizing surface forward 


Landing speeds of the fixed delta 

inard configuration are 20 kt. or mor 

ibove the 120-kt. figure believed to b 

i maximum for < ymmercial operation 

ifety by many operators and airframe 

nufacturer lakeoff distances for 
lelta-canard aircraft also 

10,000 ft. if the aircraft 

ight ratio is only around 0.3 

rded as the optimum for 


is considered impractical 


' 
indpoint ot landing reat 


’ +} , 
(rill Hi 


more than 15 ingle of attack 
iriabl weep aircraft generates much 
more lift that the delta-canard type ind 


will takeoff in a shorter distance 


, 
mand passenger ¢ ymfort to take off at 
] + 


} 
tiie 


Engine-Airframe Matching 


Takeoff runway requirements for th 
supersonic transport will depend largel 
upon the powerplant arrangement 
FAA regulations call for a transport air 
raft to be capable of completing a take 
off with one engine out after it reache 
1 point on the runway beyond which its 
brake system will not stop it without a 
runover 

Phis regi 


4 


lation is not expected to be 


relaxed 

Aircraft with six or eight engines will 
need less runway than those with four 
engines because they can meet this 
engine-out requirement more easily. 
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The ideal arrangement 


NASA and many airframe and 


is to have four 
engines that can get the | 
urcraft off in | than 10,( 
out afterburning or burning 
if one of 


burning « 


manufactur 


the other thr 


Two Requirements 


, 
I'we requirem sth 


with it 
landing 
ind m 
re 
In 
which 
for supersor ransport appli 


maximun burnin 


transoni | 
ing in the fan section 

If burning in the fan 
proves idequat from a 
point, it is theoretically pos 
1 large reduction in eng 
onsumption during « 
onic acccleration. | 
fan section is much more efhe 
in an afterburner and almost as 
is in the normal engine cyclk 


The NASA report lists fatigu 
haps the major structural prob! 


noe 
lly’ 


today. The problem is expected 
to be compounded by increasing flight 
peeds into the supersonic regime be- 
ise of the temperature rise. Com 
paratively little information is availabl 
n metal fatigue at elevated tempera 
tures and practically no data is available 
1 the fatigue of structural components 
So far as NASA can determine, non 
f the numerous studies of the explosive 
failure of pressurized fuselages at sub 
nic speeds have been extended into 
temperature range of interest to the 
personic transport 
Creep is not expected to be a major 
blem on supersonic transports made 
f either stainless steel or titanium 
NASA studies have shown that creep 
not occur at the stresses to which 
transport structure will be subjected 
t clevated temperatures 
Creep of aluminum structures is un 
study 


Weight Advantage 


The weight advantage of sandwich 
tructure over skin-stringer construction 

so high that considerable effort will 

expended to fully develop it. The 
tructural savings run as high as 50% 
n some structural elements, in current 
timates 

Open face sandwich, in which the 

is backed by a flat plate on only 

me side, is being studied to relieve 
the inspection problem 

Relative costs probably will be a 
ntrolling factor in the selection of 
saterials and construction methods. 
mventional aluminum _ skin-stringer 
mstruction costs approximately $25 
per lb. of structure. Brazed honeycomb 
indwich construction can run as high 

$200 per Ib. of structure. 

Efficient structural design is depend- 
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JET LINER COMFORT...” 
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rigid stafoam 


To create home-like comfort at 30,000 feet manufacturers of today’s jet 
passenger liners faced countless new challenges'— and solved them in an 
amazing number of cases with versatile STAFOAM urethane. Whether 
ised for insulating, bonding, padding, or sealing, for transparent windows 

foamy chair cushions, the plus-properties of STAFOAM provide the 
superior service essential to Space Age materials. You, too, will find a new 
limension of material technology in miraculous STAFOAM, Take your 
next product problem to the Freedlander R & D Laboratories, American 
Latex Products Corp., or its branches 


Stafoam applications: 


1. INSULATION OF GALLEY FOOD CHAMBERS 2, WALL PANELING THROUGH- 
OUT SHIP 3. POLYRUBBER DOOR GASKETS 4. FOAM CORE IN DOORS 
5. WINDOW GASKETS 6. SEAT CUSHIONING (HARDMAN DIVISION) 7. FLOOR 
MATS 8&8. CARPET UNDERLAY 9. LUGGAGE RACK SHOCK PADDING 10. FOOT 
RESTS 11. POLYPOT WINDOW “GLASS” 12. STABOND ADHESIVES FASTEN 
METAL GALLEY AND SEAT COMPONENTS 


Newest jet aircraft use stronger-but-lighter STAFOAM in many 
forms to provide passenger comfort and protection. 


AMERICAN LATEX BRANCHES: SAN FRANCISCO, stafoam. 


42 Gough St; tin 2231 Sth Ave.; er 1300 made by AMERICAN LATEX PRODUCTS CORPORATION, Hawthorne, Calif. 
Crampton St.; HOUSTON, 401 Velasco; OMAHA, 1007 and the parent company, THE DAYTON RUBBER COMPANY, Dayton, Ohio 
Farnam Street 

HEADQUARTERS FOR NEW IDEAS 
STAFOAM RIGID STAFOAM FLEXIBLE POLYRUBBER POLYPOT DAYCOLLAN 
Thermal insulation > Aircraft & conveyance seating Personnel shock padding Instrument potting Gear, roller bearings, 0 rings 
Acoustic dampening Commercial cushioning instrument & motor mounts Crystal clear windows & mtrig, Instrument & control knobs 
Foam core construction Shock padding (high hysterisis) Elastomer coupling Control knobs & accessories Instrument scope boots 


Helmets and liners Clothing insulation & liners Oxygen hose and masks Electronic encasing Airless wheels & tires 
Packaging & flotation Air & liquid filtering Window and hatch gasketing Applicable hardware Applicable hardware 





Blackburn NA.39 Makes Catapult Test 


Blackburn NA.39 low level attack aircraft for British Navy undergoes catapult trials on HMS 


Victorious, Royal Navy carrier. 


iccuracy of the design 
there are still 
many uncertainties regarding the super- 
onic transport. The aircraft will fly 
two and three times the alti- 
tude, Mach number and dynam 
sures of the 


points 


ent upon the 


loads, and in this area 


between 
pres 
subsonic jet. These design 
have yet to be established 

The hot structure, plus the fact that 
the aircraft will have most of their 
weight concentrated in the fuselage 
with little of it distributed along the 
wings, will affect the load distribution 

Main problem areas which will have 
studied are gusts, maneuver loads, 
flutter and buffet. The 
turbulence environment existing — be- 
tween 50,000 and 100,000 ft. is largely 
unknown, particularly turbulence in 
the jet stream and the effect of the 
mountain phenomenon. It will 
slow the 
it cruise speeds to 
At low altitudes and 
subsonic speeds, any operation at re- 
duced speeds to cross large turbulent 
economically unfeasible 
because of fue] consumption 
Variable ge would allow the su 
transport to operate as present 
ubsonic transports do in this area 


to he 


ground loads, 


wave 
he impossible to supersonic 
transport effectivels 


reduce gust loads 


ircas will be 
high 
metri 


' r 


pe rsoni¢ 


Maneuver Loads 


Maneuver loads on the aircraft dur 
ng operational and check flights will 
continue to be a major part of the 
total loads experienced. NASA studies 
to date indicate that they will not differ 
materially from the maneuver loads on 
ubsonic jets. Ground loads will be 
somewhat higher than on current jet 
transports because of the new landing 
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Powerplants are two de Havilland Gyron Jr. turbo} 





gear configuration and increa 
weight. If sink or touchdown 
1] to exceed th 
ground loads will 


buffet loads 


GATEWAY 
ROUTE TO 
THE HEART” 
OF HISTORIC 
AFRICA 


Fly the route of history via Ethiopiar 


See Cairo the Red Sea... and Et 
Land of the Queen of Sheba. Africa 
today's greatest business potential, newe 
adventure. Fly overnight in luxurious DC-6B's 


to be similar to those now experienced. 
There will be three main noise 
sources on the supersonic transport— 
engine, aerodynamic boundary layer and 
hock waves—and, in general, the noise 
problem will be much more severe 
than on a subsonic jet. Pure jet engines 
ire expected to require ground and 
in-flight muffling. The mufflers would 
have to accommodate higher tempera- 
ture exhaust gases than those of current 
powerplants 
Because of the probable development 
potential of the turbofan engine, how- 
the engine problem may 
entually be reduced for three reasons. 
They are: total noise power will be 
duced through greater jet efficiency, 
spectrum will be shifted to lower 


noise 


noise 
and the iircraft may be 
popu- 


ie 97 5 
ible of steeper climbs to avoid 
ite “d neigh! vorhs ods 
Several thousand 
proofing material are 
ubsonic jet transports, 
f this material may have 
tantially increased on the 
ransport. The currently estimated 
tructural weight of the supersonic 
transport also may have to be increased 
to resist fatigue. Both of these 
onsiderations are required primarily 
the great increase in boundary layer 
noise at supersonic speeds. 
NASA research in the past has shown 


“pounds of sound- 
sequins iboard 
and the weight 
to be sub- 


supe rsonic 


sonic 





from Frankfurt (now 3 flights weekly) to 
Greece, Egypt, Sudan, Ethiopia and Kenya. 
Incomparable service. 

Visit one of our 5,000 offices in the United 
States and Europe—YOuUR TRAVEL AGENT. 


CATER APC 10°71 a 
ETHIOPIAN AIRLINES 


== HE WONDERLAND ROUTE ~~ 





MAJOR INTERN 


ntensive res 
hours of octuo 
coating engine 

the format on of slu 
With on unusu 

tain fluidity o 

when hot. Esso c 


cy! nders, beor ngs 


ESSO INTERNATIONAL AVIATION PETROLEUM SERVICE 





that the only practical solution to the 
wave-drag, sonic-boom problem lies in 
the control of aircraft operation. Only 
small reductions in sonic boom intensi- 
tics can be affected through judicious 
shaping of aircraft's external configura- 
tion for any given weight. 

Magnitude of the 
ground can be controlled by regulating 
an aircraft's speed-altitude relationship 
or its speed-attitude relationship. If a 
transport’s climbout is made at sub- 
sonic speeds to an altitude of about 
35,000 ft. before acceleration to cruise 
speed is begun, shock wave damage on 
the ground can be climinated and an- 
novance kept low 

The sound 
ground directly 
onic transport which is accelerating 
through Mach | at 35,000 ft 
similar to a heavy freight train passing 
at high pecd ibout two blocks away 
The variable sweep wing will greatly im- 

flight efficiency during the sub- 
limb 

An alternate 
thrust-to-weight ratio is 

while climbing at supersonic 
This clis 
| to a high angle so that 

tem is also rotated 

ground. A rotation of 
effective 


of about 


booms on the 


experienced on the 


below a heavs SuUpC! 


will be 


procedure, if a high 


iwailable, is to 


nb must be steep with 


will give an 


uction in 
3 Mach number 
ved to be marginal 
effected bi 
ther op 


have been made by 


round pr 


ssure 


This procedure is 
because it is 
changes 


rational 


wind 
recommenda- 
NASA to re- 
problem. De- 
it the highest 
ind maneuvers at 

should he 
entrating the = strongest 

from the aircraft at a 
n the 


und noi 
Id be made 
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Su- 
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Economical Operation 


m of the super. 
that ex 
flown, 


to give the high 


~ 


yn perat 
vs 
ul require 


ht patterns hy 


priority to these aircraft in the ait 
with all takeoff 
landing pattern reserva 
before the engines ar 
fuel requirements will 
ign of this transport mor 
Studies are now 
to determine if the proj 
traffic 


ww Some reduc- 


trafh< 


yt system 


iT ] 
rspac ‘tite! 


in the past 
| 


being mac 


ected 


improvements in the air 
control svste vould alle 
tion in fuel reserves 

On the average 3,500-mi. mission, 
transport with fixed 
configuration would covet 


the supersonic 
delta-canard 
ibout 300 ground miles climbing out 
ind accelerating to cruise speed. If an 
rather than a 
iltitude cruise, is not allowed 


optimum iltitude cruise, 
constant 
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reduced below that of present subsonic 
iets for two reasons. 
First, the weight has been moved out 
f the wings into a long narrow fuse- 
eliminat ige, and the damping action of the 
ght low aspect ratio wings is very low. 
Second, the transport will fly at 
iigher altitudes than customary, which 
further reduces the damping of the hft- 
surfaces. Damping of directional or 
wing motion is reduced to almost 
ro at high altitudes without enormous 
t tabilizing surfaces. 


by the air traffic control so that the 
craft can gain altitude constantly 
burns off fuel, an additional ton 
of fuel would be required 

[his penalty would 
proximately 10 passengers, if taken 
of the payload. Holding over the 
nation rather than scheduling a str 
in landing would impose a mor 
penalty ng 

4 30-min. hold at Mach 0.5 
000 ft. could require 
tons of fuel, which 
climinate two-thirds of the pa 
If the same hold was necessary 
0.4 at 5,000 ft would |} 
ton fuel penalty 

No visual flight rules will be f 
during supersonic flight 
cause of th navigation 
ments, which ided by 
equipment and the inability 
pilots to effect visual 
trafhc 

Under present planning, the fi their safety. 
qualities of the supersonic (he variable geometry wings are be- 

entially the s [ eved bv NASA to offer the best re- 

irch possibility of improving the in- 
rent static and dynamic stability of 
ichieving th personic transports in all speed 


in additi 
would eff 


Automatic Damper 


On current high-speed configurations, 

virtually impossible for the pilot to 
ntrol the aircraft if the automatic 
iw damping system stops operating. 
Dynamic stability problems of this 

ind others regarding static stability 
require an entirely new approach to 
ivoidance of ot the certification of commercial aircraft 
vhich depend upon avionic systems for 


there 


transport 
precise 


must be 
’ 


must be ¢ 

proved over those for 

speed transp rt 
The pl Diem 


‘ 


ing qualiti¢ ip t nges 


rsonu 4 
configurations is claborate, a1 t Any improvement in the inherent 
of the aircraft will lessen the 

three axe ependence which must be placed upon 
the dynamic lateral stabilit ionic svstems and may reduce the 
weight which must be allotted to them. 


require the u f automati tabiity 
i 
stems around ali 


nic transport onfigurati 
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Serving 62 cities in 6 great states 
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First to fly the F-27 Prop-jet 
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In Quantity...On Time... 


REPUBLIC 
VACUUM-MELTED METALS 


Now produced in up to 20,000-pound heats! 


For applications where reliability is of major im- 
portance, Republic offers vacuum-melted metals 
in ingots, billets, sheets, bar, strip, and wire. 


higher mechanical properties—ductility, tensile 
strength, and fatigue life. Non-metallic inclu- 
sions are reduced in number and size. Testing, 


certification, job setup, and production costs 
are reduced 

Our metallurgists and engineers are available 
to help you select, apply, and process the vacuum- 
melted metal best suited to your requirements. 
For complete information, contact your nearest 
Republic sales office today or return the coupon. 


The most extensive facilities ever assembled 
permit rapid delivery of vacuum-melted metals 
in quantity and in a wider range of sizes and 
conditions than ever before possible. Republic 
is producing vacuum-melted ingots weighing 
from 4,000 to 20,000 pounds in 18- to 32-inch 
diameters. Metals available include: super alloy 
steels, constructional alloy steels, high strength 
alloy steels, bearing steels, special carbon steels, 
stainless steels, and titanium. 





Super Alloy Steels « Constructional Alloy Steels « 
High Strength Alloy Steels « Bearing Steels « Stain- 
* Titanium « Special Carbon Steels. 


Republic uses the consumable electrode vacuum- less Stee 


melting process. Metals thus produced offer 











ibe 


BALLETS — Republic's 3000-ton forging press con- 
verts vocuum-melted metals to large billets that 
ore ideo! for forged parts manufacture. Segre- 
gations associated with dendrite freezing are 
greatly reduced by the consumable electrode 
process and further allevicted by the greater hot 
work reduction ratios permitted by large ingots. 


BARS— Vocuum-melted metals are converted into 
close-tolerance squares, rounds, hexes, and many 
other shapes on Republic bar mills. Virtually any 
size can be produced—from “%" to 10” rounds 
and equivalent footweight sections. These bors 
offer improved ductility, tensile strength, fatigue 
life, and resistance to scaling. 


SHEETS— Vocuum-melted stainless, titanium, and 
super alloy steels are converted to light gage 
sheet and strip on Republic's Sendzimir mills. 
Large coils up to 48” (36” maximum on titanium) 
wide core produced to close tolerances with excel- 
lent finishes and strength-to-weight ratios. Sheets 
up to 72” wide can be produced on hand mills. 


REPUBLIC STEEL CORPORATION 


DEPT. AW-9240 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


se send more information on 
blic Vacuum-Melted Metals 


REPUBLIC STEEL 


WHERE STEELS ARE MADE 
TO MEET THE CHALLENGE OF ACCELERATION 


Have a metallurgist call 




















DELTA AIR LINES’ first Convair $80 ject transport was the first production 880 to fly. Crew training began in mid-February, Delta will begin 


Delta 880 Training Paves Way for May 


By Richard Sweeney 

Atlanta—Delta Air Lines, schedule: 
to begin Convair 880 jet transport 
ice on May 15, anticipates a relatively 
trouble-free transition to the 
craft in scheduled operations 

rhe expectation is based largely upon 
experience gained thus far with the onc 
880 which Delta has had since Feb 
12 for crew training work. The tran 
port, operating under a_ provisional 
certificate, began the training schedul 
in mid-February and had logged more 
than 330 hr. by mid-April. 

During this time, not one flight had 
been aborted due to airframe or power 
plant problems. 

Delta groups that have worked with 
the aircraft since its delivery flight—on 
which it set a new transcontinental 
speed record for transports by averaging 
665 mph. between San Diego and 
Miami—indicate that thev feel this way 
about it: 


new alr 


¢ Engineering department personnel, 
who will make up the schedules based 
on the 880’s actual performance, and 
those in charge of the airframe, engin 
and systems say they are finding their 
expectations met or exceeded. 

e Maintenance men, who have kept th« 
airplane flying during the training 
period, report favorably on the 
paratiy maintenance Som 


com- 


ease of 


74 


have worked on military aircraft as well 


as other jet transports 
¢ Pilot training personnel are pleased 
with the 880, its handling qualitic 
flight characteristics, performance 
iailability rate 

This Aviation Weex pilot got an in 
dication of the airplane's flying quali 
ties when he flew it from Augusta, Ga 
to Atlanta, landed it at Atlanta 

The flight was a training mission 
in which Delta Atlanta chief pilot 
led Johnson, was flying a routine sylla 
bus, including engine-out takeoffs, tw 
engine-out and landing 
holding patterns and ILS approaches 
The instructor was Delta chief pilot 


T. P. Ball 
Service Schedule 


Delta will begin service on its Hou 
ton-New York, New Orleans-New York 
Atlanta-New York runs with thre 
aircraft. Delivery of one aircraft wa 
slated for Apr. 29, another for Apr. 30 
The airplane being used in crew train 
ing, N1901, was to return to San Diego 
on Apr. 20 for rework so that it would 
comply with all the final Approved Type 
Certificate 
terior polished for the beginning of pas- 
senger service. It is scheduled to bx 
returned to Delta on May 1] 

As of mid-April, it appeared that the 
880 would get its certificate on schedule 


and 


ipproaches 


and 


provisions and have its im 


on May l, 


formance 


meeting or exceeding all per 
guarantees. At that time, al- 
most all flight testing had been com- 
pleted, including the 150 hr. simulated 
uirline operation which makes up th 
functional and reliability program. FAA 
data reduction was nearing completion. 
Initially, the airline plans utiliza- 
tion rate of about 8 hr. per day for each 
580 on the three planned runs, which 
ie Delta's longest nonstop domestic 
stage lengths. As more aircraft are de- 
livered and, if performance in service 
good as expected, a number of 
s on Delta’s routes may get turbo- 
vice which have without it 
thus far other 
limitations 
Delta 
thus far 880 
ind electrical, are working better than 
Usually, they approach any 
“wait-and-see”’ atti- 


done 
because of runway ot 
ofhcials say that 
such as hydraulic 


engincering 


systems, 


inticipated 
new aircraft with a 
tuck Even greater 
jution S50, since it 
uses equipment which is new in concept 
manufacturers who 
ire new to the commercial airline field, 
ilthough they have been building mili- 
tary systems for a number of years 
Problems which usually develop in 
he systems of a new aircraft have either 
been much less severe than expected or 
nonexistent during the 880 flight hours 
logged in training. The hydraulic sys 


toward such systems 
surrounded the 


ind/or is made by 
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DELTA AIR LINES’ crew-training CV-880 N1901 is seen at the jet passenger loading ramp 
at Atlanta. Delta expects 15-17 crews checked out when 880 service starts in May. 


880 service on May 15. 


15 Service 


tem, as an illustration, uses a new pump 


design concept that might have been 

a headache but up to now has been 

trouble-free 

One m tem oncept 

$80, which appears to be paying 

less alt time, according to 
ise of single-unit freon 
nechanics can change a 

pack in one-half hour when an air con 


it appears Then, check , , . . c - 1: 
omponent replacement can DELTA HAD COMPLETED almost all flight testing, including the simulated 150-hr. airline 
in the shop. The unusual operation which makes up the functional and reliability program, as of mid-April. 


has been to use a group of com 
ponents installed individually in the 
airplane, which work together as a sys 
tem, but must be checked out one at a 


time to accurately isolate a fault 


Hydraulic Actuation 

Another innovation on the 880 is 
hydraulic actuation for thrust reverser 
clamshell doors, which was developed 
by General Electric as part of the 
CJ805-3 powerplant: package contract 
Boeing 707 and Douglas DC-8 use 
pneumatn clamshell reverse! door actu 
ition. General Electric also is supplying 
the constant speed drives and alterna 
tors for the electrical system, enabling 
a high degree of integration to be 
accomplished in the engine package 

Each. powerplant package, for ex 
ample, has one engine-mounted tank 
which carries all the oil needed for 
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LEADING 
WORLD AIRLINES 
HAVE ORDERED 
MORE 
JETLINERS 
FROM BOEING 
THAN FROM 
ANY OTHER 
MANUFACTURER 


Total to date: 


Up to May 1, Boeing had rolled out 135 jetliners, and delivered 117. In 
service, Boeing jetliners have flown 193,000 hours, and have carried more 
than 4,000,000 passengers . . . a record unequalled by any other jetliner. 


SEMI MM is 


These airlines are now operating Boeing jetliners: AIR FRANCE « AIR-INDIA * AMERICAN «¢ B.0.A.C. © BRANIFF 
CONTINENTAL * LUFTHANSA * PAN AMERICAN ¢ QANTAS « SABENA * TWA « Also MATS @ IRISH « SOUTH AFRICAN © UNITED 
VARIG and WESTERN begin service soon @ NORTHEAST a nd PAKISTAN operate Boeing jetliners under lease. 











engine lubrication, thrust reverser ac- ployed only pilots (more than f equipment or have him bid for a differ- 
tuation and constant speed drive fluid. the current total of 720 on th ent cockpit position. 

Each tank has two compartments, one roster), who have received flight Under FAA rules now in effect or 
for lubrication oil, the other for re-  neer training and obtained FAA forthcoming, several changes had to be 
verser and constant speed drive fluid. engineer certificates. Under th« nade in flight crew training. Beginning 
Should constant speed drive fail and its umion contract, Delta flight « Jan. 1, 1961, all copilots will have to 
fluid be lost, a standpipe in that com- are designated captains, first and ye trained on the equipment they fly, 
partment saves enough fluid for reverser officers. The first and second ind a recurrent annual check passed 
ictuation. Although using a common have the choice of bidding eit Maneuvers to be performed are spelled 
fluid source with the constant speed  copilots or flight engineers. In t it and are almost identical to thos« 
drive, the thrust reverser has its own jet programs, however, when riven a captain. However, less stringent 
hydraulic system components, such as and flight engineers bid and tolerances are applied. This training 
pump, check and relief valves, filter for 880 training, they agree | ist be completed by Jan. 1, or first 


+ 


The Delta instructor pilots who with the aircraft in that capacit ficers cannot function in that ca- 


checked out crews on the DC-S ar specified number of months t icity. Delta plans to start this train- 
ilso conducting 880 flight training the line from training a man { ig in the $80 this month $0 that all 
heir opinion of the 880 coincides with new plane, only to lose him t the first officers required will be trained 
that of other Delta people Delta chief Cli cae <a es i 
pilot Ball says “it’s like flying a fighter 
with 84 people looking over your 
shoulder.’ 

Delta plans to have 15 to 17 flight 
crews checked out when 880 service 
tarts, with a goal of 37 crews by Oc 
tober, when initial checkouts will be 
completed. Training after this will be 
for replacements only. As of Apr. 9, 
four supervisor pilots and seven linc 
captains had completed transition and 
obtained their FAA type rating 

All line captains checked out as of 
that date had had no previous swept 
wing or jet experience and transitioned 5 
into the 880 straight from propeller Now/ only oF BRAN/FF 
driven transports. The: opinions varied P 
individually, since they were new to WOsewF Z dD SS 
jet transports, but the over-all impres 
sion was to take the aircraft scrioush 
and treat it respectfully, although there FA STE ST 
was no fear of it. Some of these earls 


crewmen had received training in the 4 
procedures’ trainer during ground JE 7 4 SIME SF? : 
school at Convair-San Diego, but this 


was the closest contact thev had with the Different ond Superior 


the airplane before they actually had to 
ae ; BOE/NG 707 -@E7 
riginal cita planning was for : ‘ 
ibout 12 hr. flight training for captains the JET with the FIG engines 
prior to the FAA-type rating check, 


without benefit of the Link flight simu- N EW YORK . M ] AMI ° PANAMA 


lator, which Delta has purchased and 

is now being installed at Atlanta. Ex- 

perience thus far, however, has been P E R U: A RG ENTI NA * BRAZIL 

that a total of from 18 to 20 hr. is re- 

quired in checkouts, including the 

24 to 3 hr. FAA-type rating check. 
Delta opinion is that the pilots have Yel 4. ee 

done well in transition, especially since 

they had had no turbine experience ON-TIME—more power in reserve 

ind /or simulator time. In jet training, EPICURE MEALS—Braniffie Geld Service 

Delta is applying closer tolerances on | 

routine flight maneuvers, takeoffs and | ELEGANT LUXUR Y—<cecor exclusively Braniff’: 

landings, especially in airspeeds, than 

those used with propeller-driven air- 

planes 


i the } — sited one — Contact any of Braniff's 140 offices throughout the Hemisphere 
within the limits o airspeed and altim- or your travel agent 


cter gage capabilities pont 
Delta has only pilots on the flight General Offices: Dallas, Texas 


deck—there are no mechanic-flight en- BRAN FP (ican AIRWAYS 
gineers. Since 1948, Delta has em- | 


AVIATION WEEK, May 2, 1960 77 
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ASTEST—cruises over 600 mph 


rst class and tourist 





UNITED AIR LINES 


chose 


ROLLS-ROYCE 


TURBO JETS 


to power their 


CARAVELLES 


Avon turbo-jets of from 10,500 to 12,725 lb, 
thrust power all the 80 Sud Aviation 
Caravelles now in service with, or on order 
for, 10 airlines. 

The RB.141 by-pass jets of 15,000 lb. take- 
off thrust is available to power later 


Caravelles., 


ROLLS-ROYCE OF CANADA LIMITED, Box No. 1400, ST. LAURENT. MONTREAL 9 P.Q.. CANADA 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 


AERO ENGINES * MOTOR CARS + DIESEL AND GASOLINE ENGINES + ROCKET MOTORS * NUCLEAR PROPULSION 
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and checked by the deadline. 

FAA also has instituted new pro- 
cedures for systems operators—flight 
engineers and second officers. Formerly, 
these crewmen were not type rated on 
each airplane. For the jet transports, 
however, second officers are given an 
oral exam on the aircraft and their 
work observed in flight by FAA, after 
which, if all conditions are successfully 
fulfilled, the agency sends a letter to the 
airline stating that the individual is 
considered competent to perform these 
duties aboard this type aircraft. The 
procedure, begun with DC-8s, is con- 
tinuing in 880s 

l'o train second officers, Delta picked 
a number of men off the line who 
showed good promise as instructor per- 
sonnel. These men are being trained, 
after which they will be observed by 
FAA. The agency is then expected to 
write letters on each man to the airline 
authorizing them to perform the train- 
ing function and designating them as 
“check airmen” for this work. These 
men will, in turn, train the line-crew 
second officers in the systems’ operator 
functions 

Jet crew checkout begins with three 
weeks of ground which will 
include 20 hr. simulator time for all 
crew members when the device is oper- 
iting, according to present planning. 

Actual flight training is carried on 
under a program which Delta developed 
ind which FAA has approved. This 
consists of eight flight periods, with the 
work accomplished on each spelled out 
Ihe syllabus is in the form of a work- 
sheet for each captain, each 
step is completed, it is noted on the 
training worksheet-log. Programs arc 
built around captain checkout 

On each flight, two trainee-crews ar 
aboard. Each trainee-captain gets at 
least two full hours of stick time on 
cach flight, which lasts a minimum of 
+ hr. For the third and fourth periods, 
the captains are on the ground taking 
AA oral exams, and during these ses- 
ions each copilot gets 2 hr. stick time 
for a total of 4 hr. During the flight 
periods, while one position trainee 1s 
working, the other observes, adding to 
over-all flight time utilization 

With two flight periods per day, a 
captain can be checked out every sixth 
day. With two crews aboard each flight 
ind eight flights in the cach 
captain gets a minimum of 12 hr. stick 
+ hr. systems operator panel tim 
time. Each first 
stick time, 2 hr. at the 
and 10 hr. ob- 


school, 


ind, as 


course, 


tin 
ind 8 hr. observer 
ficer gets 4 hr 
ystems’ operator panel 
server time 

Each second officer gets 6 hr. panel 
time, 10 hr. observer time 

The way the flight schedules 
been established, each captain, as well as 
obtains his train- 


h iv¢ 
ther crew members, 
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ing with at least two different 
structors, sometimes three. Alth 
the one-instructor vs. multiple-inst 
tor system is debated in many quart 
Delta feels the latter has a num! 
important advantages. Among th 
What one instructor doesn’t co 
other will 

From experience with the 880 t 
far, Delta chief pilot Ball indicat 
he feels that training standard 
be established to fit the specific air 
involved rather than on an ine 
wide generalization as to the ty 
lircraft. With the performanc« 
liability of the 880, Ball says tl 
limit on training has been on a 


instructors rather than the need for an 
airplane, demonstrating the 880’s high 
capabilities. 

Delta uses a minimum of expensive 
mockups and systems’ trainers in its 
technical programs. One reason the air- 
line purchased a $1 million Link flight 
imulator rather than a_ procedures 
trainer at one quarter the cost is a hope 
that the Federal Aviation Agency will 
follow through on its indication some 
time ago that six-month proficiency 
checks will be permitted in simulators, 
providing a considerable savings in flight 
time and cost. Three maneuvers, which 
probably would have to be performed 


n an airplane, would be engine-out 





HIGHLIGHTS 


OF 
GREATEST 


YEAR 


OF 
GROWTH 


North Central continues 
dustry, with 1959 marking 


Ist in Passengers: for thé 
957,751 revenue passengers car 


Ist in Air Mail and Express: 
local airlines in mail volume. | 
air freight operations. By the 
cargo were carried, including 
pedited surface mail 


Progressive and Continuing Route Development: 
serving 70 key cities in a nine-state 
was extended to the western chain 
Minot, Devil's Lake and Bismarck-Mandan, North 
Mitchell, 
Mankato and Worthington, Minnesota. 
nsin, were added in July; and Fair- 


tem expanded to 5,366 miles 
area. In March, 1959, servic: 
of key cities 
Dakota; Aberdeen, Huron 
Spearfish, South Dakota; 
Appleton and Ashland, Wisc: 
mont, Minnesota, in December 
New service to Benton 
Grand Rapids and Chicago 


Equipment: April, 1959 
with Convair Super Northlir 
ins, 44-passenger capacity 
five Convair 340’s and 32 


Ihe 





larbor /St. 
became effective January 1, 1960. 





eadership in the local airline in- 
greatest year of growth. 


uurth consecutive year, with a record 
ried in 1959. 


North 
n June, 
end of 1959, 14,000,000 pounds of 
freight, 


Central again leads the 
1959, North Central began 


air mail, express and ex- 


route sys- 


Rapid City, Pierre and 


1959. 
Joseph, Michigan, from 


narked the inauguration of service 
rs, radar-equipped, pressurized cab- 
fleet now includes 37 aircraft — 
Douglas DC-3’s. 


America’s Leading Local Airline 


NORTH CEN TRAL AIRLINES 


General Offices: 6201 34th Ave. So 


Serving 70 key cities in nine states 
Illinois + Indiana + Iowa + 


Minneapolis 50, Minnesota 


Minnesota « Wisconsin « Michigan 


Nebraska + North Dakota » South Dakota 








i als a tk 


2 NN alee ant once 


Go Modern. Passengers now go modern all-the-way...by jet for the longer 


hauls, by fast, comfortable Fairchild F-27 propjet for the shorter trips. The F-27 


is a vital member of a Jet Age combination that increases airline profits, 


builds traffic. This is the Fairchild F-27, propjet with appeal for moderns. 


Ss 
FAIRCHILD [So 27/ 


a 
- Pad 
FAIRCHILD ENGINE @ AIRPLANE CORPORATION ¢ HAGERSTOWN, MARYLANO 


Serving these progressive airlines: 
AREA / AVENSA / ALOHA / BONANZA / NORTHERN CONSOLIDATED / OZARK / PACIFIC / PIEDMONT / QUEBECAIR / TRANS mar de CORTES / WEST COAST / WIEN 





takeoff, two-enginc-out ILS 
and a crosswind landing. 

An additional use for the simulator 
will be to provide for those ground han 
dling and maintenance personnel who 
would benefit from checkouts in their re- 
spective areas. Persons who will taxi the 
urcraft, for example, will receive simu- 
lator training on engine starts, power 
management and operation of required 
systems. Delta feels this should help 
climinate such things as hot starts on 
engines 

Most of Delta's technical training is 
based on classroom work with charts, 
slides and transparencies for training on 
new equipment as well as upgrading 
personnel or retraining them 

In training aids, Convair furnishes 
three sets specified by contract. With 
the large use it makes of transparencies 
and similar aids, Delta makes more as 
it needs them, cither quantitatively or 
in areas where they are not furnished. 

It is expected that some 160,000 to 
170,000 technical training manhours 
will be used in introducing the 880, 
while additional time will be spent 
when the transport begins service to 


approach 


W. L. McBRIDE (left), base chief pilot at Miami, and James H. Longino, assistant base 
chief pilot, Atlanta, occupy cockpit of Delta’s first 880. Standing is T. P. Ball, Delta 
Ball and Longino are handling 880 checkouts. 


new bases and/or new personnel ar 
added to the program 

Delta started its 880 technical train 
ing project by sending a group of in 
structors and maintenance personnel to 
Convair-San Diego for initial training 


superintendent of flight operations 


Chese people then returned t 


and established Delta’s progr 
terned upon the one used at 
After this, a group of Conva 


nel visited Delta, taught a cla 


iirplane and helped the airline get its 
program well established. 

( he first three flight crew classes at- 
tended 880 ground school at Convair 
San Diego, with two classes receiving 


ALLEGHENY AIRLINES - ALOHA AIRLINE - AMERICAN AIRLINES - AVALON AIR TRANSPORT 


ALASKA AIRLINES - ALASKA COASTAL 
BRANIFF INTERNATIONAL AIRWAYS 
CHICAGO HELICOPTER - CONTINENTAL AIR LINES 
HAWAIIAN AIRLINES « LAKE CENTRAL AIRLINES [9 
NEW YORK AIRWAYS - NORTH CENTRAL AIRLINES 
OZARK AIR LINES - PACIFIC AIR LINES 
REEVE ALEUTIAN - SOUTHERN AIRWAYS 
UNITED AIR LINES - WEST COAST AIRLINES 
BRITISH OVERSEAS AIRWAYS 
SABENA BELGIAN WORLD AIRLINES 
AERONAVES DE MEXICO, S.A.- JAPAN AIR LINES | 
EL-AL ISRAEL AIRLINES - QUEST 
ALITALIA + TRANS MAR DE CORTES 
QAUNTAS EMPIRE AIRWAYS, LTD. + VARIG | 


CANADIAN PACIFIC AIRLINE TAL AIRLINES - CENTRAL AIRLINES 
CORDOVA AIRLINES - DELTA AIR LINES - EASTERN AIR LINES - FRONTIER AIRLINES 
LOS ANGELES AIRWAYS - MOHAWK AIRLINES - NATIONAL AIRLINES 
A NORTHEAST AIRLINES - NORTHERN CONSOLIDATED - NORTHWEST ORIENT AIRLINES 
WAM PACIFIC NORTHERN - PACIFIC WESTERN - PIEDMONT AIRLINES - QUEBECAIR 
My TRANS-CANADA AIR LINES - TRANS-TEXAS AIRWAYS - TRANS WORLD AIRLINES 
WESTERN AIRLINES - WIEN ALASKA AIRLINES - APACHE AIRLINES 
TL KLM—ROYAL DUTCH AIRLINES - SCANDINAVIAN AIRLINES SYSTEM 
AIR FRANCE - PAN AMERICAN WORLD AIRWAYS SYSTEM 
LUFTHANSA GERMAN AIRLINES - EAGLE AIRWAYS (BERMUDA) LTD. 
IBERIA — LINEAS AEREAS de ESPANOLAS, S.A. - IRISH AIR LINES 
OLYMPIC AIRWAYS 


ie 





‘BONANZA Nik le ')) 


Bonanza Air Lines 


Partners in progress through cooperation... 
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Curtiss-Wright VTOL Makes Maiden Flight 


Curtiss-Wright vertical takeoff and land test aircraft has made its maiden flight, climbing to 5,000 ft. and flying at 165 mph. Plane is 


shown with nacelles tilted for VTOL flight. The VTOL utilizes Curtiss-Wright's new radial lift propellers (AW Apr. 18, p. 


73) driven 


by a single turboshaft engine. Company is building a six-place executive version which will use four propellers (AW Apr. 25, p. 30). 


Plane will have a 400-mph. cruise speed. 


instruction in the factory proce: 
trainer. The third crew, which did 
get this work at Convair, will be 
first through the Delta simulat 
Atlanta 

A new Delta’s 
ground school curriculum is high 
tude indoctrination. One phase 
physiology, including hypoxia and « 
pertinent subjects. Trainees d 
make a low pressure chamber ru 
experience rapid 
pression, although a 


addition to 


or explosive d 
film on these 
shown. 

Second phase deals with high a 
tude meteorology and its importan 
to jet operations 

Stewardesses receive training it 
gency procedures and other aspx 
their duties in connection with the 
on the airplane 

Dispatchers or flight controllet 
the 880 also receive training—about 
hr. of aircraft familiarization an 
altitude meteorology, 

When the 880 goes into full ser 
it is anticipated that line. maintenance 
will be done at Miami and Dallas, whil 
yverhaul is done at Atlanta 

For line maintenance personnel, 


yf training 
] 
F 


proximately four weeks « 

given in airframe, powerplant, h 
lic, electrical and pneumatic 
in the form of an over-all craft 
miliarization program. 

For Atlanta overhaul base speciali 
two weeks of training will be give: 
usually at the factorics of the vendor 
Powerplant specialists will receive five 
days’ of training on the CJ805-3. A 
40-hr. familiarization course will | 
given radio mechanics on 880 


ment. 


nA 


equip 


82 


Key Delta personnel, including main 
tenance instructors and inspectors, wert 
nt to the Convair factory for a six 
veck course on the 880, after which 
they spent several weeks more in on-th 
job training at the factory. The same 


general areas were covered as in the 
4 1 


our-week course for day-to-day crews 
ho will work with the transport. Delta 
it the factorv while tl 


inspectors wert 7 


initial 880s were being fabricated, then 
returned to Atlanta to become the nu 
cleus for 880 inspection teams 

Other essential people—including 
ramp personnel such as shift super 
visors or relief supervisor mechanics 
ire brought to Atlanta from stations 
which will have 880 service early during 
rile program for actual 
training al 
familiar with 
vhen service to their sta 
experience is to top 


the pilot training 
maintenance work on the 
raft so that thev will be 


the aircraft 


tions begins. Thi 
lassroom and other theoretical 


off the If ¢ 


training work 


i 
. ’ + 
\ separate 


will work 


urse is given for persons 
vho tk with ground support 
equipment for the 880—such units as 
k, the diesel-engin« 


vehick ind 


the air turbine tru 


electrical ground 
other specialized systems 

All Delta personnel who receive tech 
nical training also take written exami 
nations on the subjects, which ar 
closely graded. Anyone failing to mect 
the required standards usually winds up 
retaking the course on their own tim 
until they meet specification. 

Delta first began 880 training about 
three years ago when the aircraft wa 
ordered, with General Electric present 
ing a five-day course to approximatel 
1,000 persons on jet engine principl 


powc I 


Along with technical training, Delta 
ilso is conducting nontechnical train 
ing for the 880. This provides all the 
information necessary for handling the 
lircraft on the ramp from the time it 
rrives until it leaves. Work covers such 

tivities as refucling, cargo and bag 
gage handling, moving the plane with 
i tug, cabin servicing and food loading 

All shift and ramp supervisors at 

ns scheduled to receive 880 serv- 

ire brought to Atlanta for one dar 
the-job-training, working with th 
raft being used in Aight training 
In addition to the ramp work 
lectures built 
ind a model of the 
which figure in this work are 

This training is ori 
what-to-do” and “how- 
areas. Procedures 
out 


there 
iround colored slides 
iirplane on which 
I ifTCa 
learly marked 
1 toward 
it” in specific 
| techniques involved are spelled 
n detail 
After the training, the supervisors re- 
turn to their respective stations to train 
And, as a sum 


their own personnel 
the supervisors have com 


ifter 
their training job, an instructor 
he station for a review just prior 
rt of 550 service 
documents are used in this 
vork, a familiarization guide on the air 
raft in general and a ground handling 
These go to the using stations 
reference 
this area, Delta 
ibility of using pocketsize manual 
ramp providing them with 
1 ready reference, rather than 
document which is not handy to « 
while working. Looseleaf provisions f 
updat ng might be used to further en- 
document’s value. 


guide 


training and 


is studying th 


worke TS 


hance the 
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NOW STILL MORE JET FLIGHTS ON 
CONTINENTAL-THE MOST EXPERIENCED 
JETLINE IN THE WEST! 











Only Continental flies the 
Golden Jet Boeing 707 








The only jet service to 


15 jet flights daily between DENVER 


5 flights daily between Los Angeles - Denver 


CHICAGO ($= 
LOS ANGELES || "3ciee~ 


KANSAS CITY 
more than any other airline 




















The lowest scheduled 





ay, 1958. Today our percentage of round trip airfare between 
s our jet- 


oman | LOS ANGELES 
al KANSAS CITY 
CONTINENTAL AIRLINES oy "Ol eben 


MOST EXPERIENC INE IN THE WEST 




















American 
Airlines. 


21500, 000 


people 


AMERICAN AIRLINES : America's Leading Airline 
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A MESSAGE FROM THE 


Through the medium of words, statistics, 
and illustrations, this report records the first 
full year of the jet age—1959. It cites in detail 
the accomplishments of the United States’ cer- 
tificated scheduled airlines and the amazing 
response of the public to their efforts. 

Unquestionably, as progress, growth and 
public usefulness can thus be recorded, 1959 
was a most eventful vear. 

As I look back a decade or so to the fore- 
casts of what the air] ‘s would do in the 
“Fifties,” I’m amazed at h far performance 
exceeded the predictions. The U. S. airlines 
carried 16 million passengers in 1949. Opti- 
mistic was the forecast that had that number 
doubled within the decade. The 1959 passenger 
total, however, was almost 56 million, an in- 
crease of 250°o. 

The development of airfre ght, a formida- 
ble challenge in the absence of specific cargo 
aircraft, nevertheless has been substantial. In 
1949, the airlines carried 113 million ton miles 
f freight. Last vear, the total was just under 
600 million ton miles. 

That same year of 1949 saw the airlines 
achieve a safety record of 1.39 fatalities per 
100,000,000 passenger miles of domestic travel. 
But last vear, the greatest traffic year in airline 
history by far, the safety rate improved to 0.7, 
or a fraction of one fatality per 100,000,000 
passenger miles. 

During the same ten-year period, during 
which the price of almost everything you bought 
increased considerably, airline prices remained 
almost unchanged. In fact, the Government 
does not mint a coin small enough to reflect tl 
change, not even the penny. The average fare 
for a passenger to fly one mile is now but 


it’ 


3/10ths of one cent higher than it was ten 
years ago. 

How has this been possible when, for ex- 
ample, consumer prices rose 21‘¢ and public 
transportation prices rose 61‘c? The answer 
is this: airline managements’ constant atten- 
tion to increased efficiency and productivity 
and their continued willingness to invest private 
capital in the best technology could offer. By 
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this approach, unit costs have been held down, 
thus offsetting, for the most part, the general 
ncrease in the cost of doing business. 

Yes, it has been an impressive demonstra- 
tion of progress as thus recorded. But facts and 
figures such as these, comprehensive and re- 
vealing as they may be, cannot tell the whole 
story. The age, for example, is infinitely 
more than the establishment of new traffic 
records or the fact that travel and shipping 
habits are changing. It is a whole new era in 
which has been introduced such things as these: 

new motivations for human activity 
and, accordingly, new human activities; 
new methods for doing business and, in 
fact, new busine sses: and 
history-making concepts of political 
and diplomatic statesmanship. 

In some degree, the life of each man, wom- 
an, and child is affected by the progress of the 
nation’s airline industry. 

A blending of seemingly intangible facts 
such as these with the recorded events herein 
make up the true story of the jet age, to date 
Of course, proper perspective is necessary, for 

‘ 


this 1s only 


he beginning of the jet age, of the 


" 
‘ 


new era which the airlines have launched. 

For example, more than half of the 600- 
plus jet-powered aircraft ordered by the U. S. 
air carriers remains to be delivered during 
1960, 1961, and 1962. This vear, deliveries are 
occurring at a rate of one every 44 hours 

The airlines started preparing for this 

“ars ago. And there is much in the 
of progress in store for the future. The 
t, too. They are 
preparing and pavi tl vay for continued 
world leaders] n this field because it has 

} 


become vital in the ; » we 


‘ 


bor t 


lines are preparing tha 


lave entered. 
Our Governmen h its many regulatory 
powers over this industry, with its countless 
decisions and policies which affect it, must see 
to it that this progress is assured for America. 
The climate must be one of encouragement 

there must be opportunity for our air transport 
system to fulfill the role history has given it. 


a se VS 


Ss. G. TIPTON 





Definition of Terms 





Passenger Miles and Ton Miles 





AVAILABLE SEAT MILES FLOWN. Total seat miles available 
for sale in scheduled service 

AVAILABLE TON MILES. Total ton miles of lift caps 
available for sale in scheduled and charter service 

CHARTER FLIGHT. Transportation of passengers or proj 
on other than scheduled and designated extra se 
flight 

EXPRESS TON MILE. A ton of express flown one mile 

FREIGHT TON MILE. A ton of freight flown one n 

PASSENGER MILE. One passenger flown one mile 

PASSENGER LOAIL FACTOR. The percentage of available 
seat miles actually sold in scheduled service 

PASSENGER TON MILES. Passenger miles converted 
miles See definition of revenue ton miles.) 

REVENUE PASSENGER MILES. The number of fare pay 
passengers flown times the length of trip in miles. This 
the amount of available seat miles sold 

REVENUE PLANE MILES. Aircraft miles flown in scheduled 
service 

REVENUE TON MILES. The ton miles sold in scheduled and 
charter service. In the construction of this traffic measure 
passenger miles are converted to ton miles on the basis of 
about 10 to 1. That is, ten passengers with allowable free 
baggage are accepted as equalling one ton 

SEAT MILE. One passenger seat, filled or unfilled, flown or 
mile 

TON MILE LOAD FACTOR. Percentage of available ton mi 

d in heduled and charter service 

U. 8. MAIL TON MILE. A ton of mail flown one mile 
mail figures are in two categories. These are defined 
Priority and Non-Priority. Priority mail includes air 
and air reel post. Non-priority mail is first class 
that move air service. At present non-priority mz 
being flow m an experimental basis between ce 
elected cities 


Revenues and Profit and Loss 





EXPRESS REVENUE. Revenues accrued from the carriage of 
express 

FREIGHT REVENUE. Revenues accrued from the carriage of 
reight 

INCOME TAXES. Federal Income taxes 

NET OPERATING INCOME. The total operating revenue from 
air transportation services less the operating expenses (see 
definition of Operating Expenses). Net Operating Income 

before taxes and interest charges and does not include 

non-operating items 

NET PROFIT OR LOSS. Net income after Federal income 
taxes—the amount available for dividends or investment 
1 the business 

OPERATING EXPENSES. The expenses incurred in the con- 
duct of the business except for such items as debt finan 
ng and other non-operating items 

OTHER REVENUE. All other revenues, including excess bag- 
gage, chartered services, foreign mails, penalties for failure 
t ancel reservation service charges on non-revenue 
transportation of employees and special services such as 
photography and crop dusting 

PASSENGER REVENUES. Passenger revenues from scheduled 
operations 

PUBLIC SERVICE REVENUES. Payments by the Federal 
Government to insure air service to communities in the 
United States and its territories which could not other- 
wise afford it; to maintain essential international ai 
routes which are not yet self-supporting; and to develo; 
helicopter service. 

PROFIT MARGIN ON SALES. Net profit after interest and 
after taxes as percent of operating revenues 

RATE OF RETURN ON INVESTMENT. Total return, Le 
profit plus interest paid on long term debt, as percent 
average investment Investment is the average of t 
net worth (stockholders’ equity) plus long term debt a 
the beginning and end of the year 

U. 8. MAIL REVENUE. Service revenue for the transportation 
of mail. This is the amount paid by the Post Office to pur- 
chase air transportation for mail, and is not subsidy 


‘ 





Air Transport 


21st Edition, 1960 


The year 


the first year 


59 was the first full year of the jet age and 
scheduled air transportation under the new 
Federal Aviation Act. The industry as shown in the text 
and tables flew re people, more goods and more mail than 
ever before. The tables this year contain the year 1950 and 
five consec ears 1955-59 so that it is possible to see the 
industry's grow n public usefulness in the past decade. 
Revised data file y scheduled air carriers with the Civil 


Aeronautics Board are the major source of the statistics. 


Aircraft Ope at F.A.A. Airport Towers 


Aircraft Ow on Order 

Alaskan Air 11, 14, 18, 21, 23, 
All Cargo A es 12, 14, 16, 18, 21, 
Assets, Liabilities and Stockholders’ Equity 
Available Service and Utilization 

Average Leng f Haul (Revenue Passenger Table) 
Average Revenue Per Passenger Mile 

Classes of U. S. Commercial Air Carriers 

Consolidated Industry 14, 

Definition 


Directors of Air Transport Association Cover 
Domestic Trur ‘ , . : 30, 31 
First Full Year of the Jet Age 

Helicopter Ca f li, 13, 

Intercity Passenger Mile Market 


International 
Overseas 


Intra-Hawaiian A 31 
Local Service , > 28, 31 
Back Cover 
Back Cover 


Members of Air Transport Association 
Officers of A Transport Association 
Operating Ex 

Operating Re 

Personnel I ed 

Post Office P n Domestic Airmail 
President's Message 

Profit or Loss § mary 

Revenue Passengers Carried 

Revenue Ton Mile Traffic Carried 
Safety Rex 


Ss 2 f re of Air Travel Between 
J f reign Countries 


\ 
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1959 — FIRST FULL YEAR OF THE JET AGE 








Remarkable achievements in public service 
THE AIRLINE STORY 


Ever Increasing Usefulness Over The Years 


and enthusiastic public response to that service 
marked the first full calendar year of jet age 
operations by the nation’s certificated scheduled 


airlines. dean iCute 1939 1949 





With national reliance on a sound air trans- 
h level, more 


y 
ig 


port system reaching a new h 








people, more goods and mail were flown than 
in any previous vear. Significantly, 1959 was 


the eighth consecutive vear that the airlines 





maintained a safety rate of less than one fatal- 


ity per 100,000,000 passenger miles. 





Some of the specific 1959 results achieved by 
the U. a Carriers, who are responsible for about 


two-thirds of the world’s total civil air traffic, 





are: 


@ 55.900.000 passengers. 





more than in 1958. 


36.3 billion passeng 





more than in 1958. 


589. 487.000 ¢ $24,000,000 §349,000,000| $1,200,000, 0¢ 
DOT, - on 





000.000 over 
' ; waaeenee 


@ 200,279,000 ton miles of U. S. mail, a one- 200,279,000 


year gain ol 





56,606,000 ton mil rf r , up 3,000,- ‘ oo fwt 000 22 $5,875.00 


VUU in one year. 





Total operating revenues of all U. S. sched- 


uled airlines reached d $2,607,844,000 





last year, a gain of 16.5°° over 1958. Money 
: ‘ $89,487,000 
paid out by the airline n operating expenses 

also reached a new high of $2,486,350,000, o1 

16.7% more than in 1958 


Net profit, after taxes and interest, for all 





carriers was $70,133,000 last year, up from the 


1958 net of $49,520,000. Net profit was less This vear, U. S. aircraft manufacturers will 
than the $78 
even though last year’s revenues exceeded those certificated airlines, raising the total jet fleet to 


‘ 


.725,000 earned in 1955, however, deliver 155 additional pure jets to the nation's 
of 1955 by about $1,000,000,000. 239 planes. Also 51 prop-jets will be acquired 


raising that total to 264. 


The Jet Fleet: At the end of 1959, the U. S. certi- Orders for many of these new planes were 
ficated carriers operated a fleet of 1,894 aircraft. placed by the airlines four and five years ago 
Included were 84 pure jet aircraft and 213 in an investment in progress totaling approxi- 


prop-jets. mately $3,000,000,000. The planes being added 
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during 1960 alone will reflect an investment of 
well over $1,000,000,000. 

Over 100 additional jet-powered planes have 
been ordered for delivery in 1961 and 1962. 


The Transportation Tax: Congress in 1959 took 
action to reduce the Federal tax on passenger 
travel from 10‘¢ to 5c, effective July 1, 1960. 
Currently, there is strong Congressional senti- 
ment to eliminate the tax entirely on that date. 
But the Administration has not only opposed 
elimination but wants it increased again to 
10° on July 1. 

The tax was first levied in 1941 as a wartime 
measure to discourage travel on transportation 
facilities essential to the war effort. It is added 
to regular fares for intercity passenger travel 
on buses, trains, and commercial airliners. 


As one leading Congressman put it, the tax 


discourages travel on commercial carriers and 


thus places a heavy burden upon one of the 
nation’s most vital resources. Said another: 
“It continues to burden the public and to 
threaten the well-being of an industry essential 


to the national defense.’ 


+ 


Airlines—intercity Passenger Miles: The firs 
year of the Jet Age saw the airlines pull away 
from railroads and buslines in domestic inter- 
city, passenger-mile competition. A poor third 
in this competition just ten years ago, the air- 
lines last vear accounted for 47.3‘ 

common carrier traffic. At the current rate « 
increase, the airlines in 1960 will surpass the 
combined total of train and bus passenger miles 
in this market. 





AIRLINES NOW NO. 1 
IN U.S. TRAVEL 
based on 


Inter-city, common carrier, Passenger Miles 


47.3% 


38.0°% 47.8% 


eaaaeeaeese &' @& 2 eeee ee ee oF © 


ee! — STE 





Mail: On ) 15, 1918, a pouch of mail was 
flown 250 1 between New York and Wash- 
ington. M ervice by air was thus begun. 
Last yea twork 17 certificated, sched- 
uled airli: insported over 200,000,000 ton- 
miles of a ind 4¢ letters, cards and parcel 
post all o '. S. and, in fact, all over the 


free wol 


In Cong ast year, Postmaster General 
Arthur E 
phase of 
the “rapi 
transportat 
the cutbac] 
we are lit jursting at the seams with a 


nerfield added emphasis to this 
nging American scene. Citing 
nging pattern of our national 

tem,”’ Mr. Summerfield noted 
tilroad service “‘at a time when 


far great mail) volume than ever before, 
ulation increases, industrial 
growth of new communi- 


generate 
expansion 
ties man} ch are not on rail lines.” 

“If the D tment is to maintain a depend- 
able inte iil service for first class and 
other p1 tial mail,” the Postmaster Gen- 
eral told “the only solution lies in 
approp) (i) transportation.” 


ght occupied a prominent 


Airfreight: Airtreis 
role in the t full vear of the jet age. The 
les of freight traffic carried 
atd airlines was an all-time 


589,487, 00 
er 1958. 


Much int t was stimulated in the past year 
in connect he need for development of 
a moder go fleet to serve both the needs 
of comme! the national defense. Many 
late-model n-engined planes were con- 
verted iers from combination type 
planes t » configurations. 
Servic« airfreight field was high- 


lighted by | attention to the unique “total 
distributior technique. Through this air- 


line-develope nique, manufacturers found 
that airfr 


distributio 


ervice meant savings in total 

beyond or apart from trans- 
portation nsiderations. Some firms com- 
pletely re their businesses, eliminated 
warehouss arehouse expense, because of 


the advant airfreight service. 
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Wiser’s Report: A concept of Federal economic 
regulation geared to the specific characteristics 
of the airline industry was advanced in 1959 
by Civil Aeronautics Board Examiner Ralph 
L. Wiser. In his initial decision in the pending 
General Passenger Fare Investigation, the Ex- 
aminer concluded: 


@ That a strong air transport system is re- 
quired in the public interest. 

@ That the multi-billion dollar jet age com- 

mitment by airline management reflected 
“sound business judgment.” 
That the airlines are unique among utili- 
ties in their profit allowance requirements. 
That profits for the past few years have 
been “well below a reasonable level.” 


The vast amount of data and evidence com- 
piled in the almost 4-year-old Investigation, ac- 
cording to Examiner Wiser, “presents a very 
favorable picture for the air carrier industry 
in comparison with other regulated and non- 


regulated industries. It has constantly in- 
creased its efficiency while producing trans- 
portation service which has been continuously 
better in speed, comfort, and convenience.” 


The Examiner found that the domestic trunk 
airlines’ rate of return on investment should 
average between 10‘¢ and 12°: for the most 
current 5-year period. However, for the 5-year 
period through 1958, the average was only 
8.61% and in 1959 it fell even lower to 7.2%. 


Measured in terms of net profit per dollar of 
gross revenues, or “profit margin,” the airlines 
earned only 3.3°¢ or 3.3 cents per dollar of 
revenue in 1959. Thus, despite a substantial 
increase in business, the airlines’ profit margin 
was well under that earned in 1955 or even 
1950. 


The average corporation, for example, enjoys 
a profit margin of about 5¢. The nation’s rail- 
roads whose financial condition has been widely 
noted, had a profit margin over twice as great 


as the airlines. 





THE 1959 AIRLINE DOLLAR 
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In terms of actual dollars, it is significant to 
note that although the airlines’ 1959 revenues 
were about $685 million more than in 1955, net 
profit after taxes in 1959 was about $4 million 


less. 


In view of this situation, and the airlines’ 
continuing need for additional capital, Examin- 
er Wiser found that airline fares should be 


increased about 2° above present levels, or 


about 1/10th of a cent per passenger mile. 
Final decision in this Investigation by tl 
full five-man Civil Aeronautics Board was ex 


pected sometime during the first half of 1960 
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KNOWS THAT AIR 
TRANSPORTATION IS 


A BETTER BUY... 


44°o farther in ' 2 
the flying time 
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993 miles — 
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one week 


to travel 
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in 1959 1431 miles 
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Since 1950 the average airline fare per passenger mile 
has increased only 3/10ths of one cent while the speed 
and efficiency of the service odvanced substantially 
During the 1950-59 period, public transportation prices 
generally rose 61% 





MATS: A proposal by the Department of De- 
fense and approved by President Eisenhowe1 
contemplates providing the U. S. with a vasth) 
improved defense airlift. Specifically, it calls 


ior: 


@ Operation of the Military Air Transport 
Service (MATS) in a manner to meet mili 
tary hard-core requirements in a general 
war and emergencies. 

Modernization of MATS’ fleet along these 
hard-core lines. 

Utilization of the civil airlines to the maxi 
mum extent to satisfy the Defense Ds 
partment’s overseas air logistics support 
requirements. 


“MATS 
core missii 
“leaving t 
provid nga 
normal pr 
with crite 
Defense.” 

In the 


do both iob 


Significant 


the current 
senger and 
be carried 
‘outes an 
the U. S.-I 
Recent 
Congrt ss t 
“present 
Vast majo 
ments an 


requirement 


Bomb Hoax: 
airlines, G 
to stamp 
hoaxers.” 
Airline 
structed 
vhose met 
call and 


aboard a 


This 


or even Ca 


gers are u 


amined, ar 


sent out ag: 


Annoying 


ATA 
cash paym« 
ployees } 
ties, assist 


Local poli 


of Investigat 


+} 


ing out 
In addit 

now pending 

tor John M 


suld perform only the hard- 
the Defense Department, 
nercial carriers the job of 
routine logistic supply and 
iovements in conformance 
bed by the Department of 


[ATS has been attempting to 


he routine MATS traffic in 
ir, 93 per cent of the pas- 
ent of the cargo traffic will 
rovernment airline over the 
areas served regularly by 


nes 


president Tipton advised 
S.-Flag scheduled airlines 
capability to handle the 
MATS’ passenger require- 
stantial part of the cargo 


rative effort involving the 


and press is underway 


tivities of so-called “bomb 


have been alerted and in- 
ype with these individuals 
ially the anonymous phone 
yy threat that a bomb is 


ilting planes on the ramp, 
em back if in flight. Passen- 
baggage and cargo are ex- 
some time later, the flight is 


ymmetimes serious inconveni- 
ngers, and expensive delays 
re the net results of these 


award program involving 
p to $1,000 for airline em- 
opinion of proper authori- 
rehension of a bomb hoaxer. 
rities and the Federal Bureau 
ure extremely active in stamp- 
erted practice. 
e severe criminal statute is 
ngress. Introduced by Sena- 


Butler (R.-Md.), it would 
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increase the penalty for convicted bomb hoaxers 


~ 


to $5,000 fine or 5 years in jail, or both, from 
the present $1,000 fine or 1 year in jail, or both. 


The scheduled airlines also are actively study- 
ing the whole question of sabotage to aircraft. 
“While sabotage has only been a proven cause 
of airline accidents in rare cases in this coun- 
try,” ATA president Tipton said recently, “the 
airlines are unwilling to overlook even this re- 
mote threat to the safety of their passengers 
and crews.” 


In one action announced recently the ATA 


retained the Stanford Research Institute to con- 
duct a thorough investigation “to gain more 
specific knowledge of the anatomy of explosive 


+ ? ’ 


devices and their detection. 


AIRLINE SAFETY 


Last vear was the eighth consecutive vear in 
which the domestic airlines’ rate of safety was 
less than one passenger fatality per 100,000,000 
passenger miles. And it was the seventh con- 


+ 
the 


secutive vear of similar achievement in 
international field. 


Today, it is three times as safe to travel by 
domestic scheduled airline as by automobile. 
During 1958, latest period available, there were 
24,200 auto and taxi passenger fatalities, a rate 
of 2.3 fatalities per 100,000,000 passenger miles. 
On the average, there are more highway fat 


. ° . | " oye ] y » 
ties every two weeks than occurred in the en 


ali- 


tire 10-year period of the 1950’s on the domes 
tic scheduled airlines. 


Last year, with airline 
an all-time high, the domestic air carriers’ safe- 


+ 


passenger volume at 


tv rate was 0.72 fatalities per 100,000,000 pas- 


senger miles. In international service it was 


0.86. 
DOMESTIC TRUNKLINES 


Record traffic volume in 1959 on the domestic 
trunk airlines gave added emphasis to the rea- 
sons why airlines continually improve and en- 
large their airlift capacity. 

The trunkline fleet of just ten years ago, for 
example, would have accommodated only about 
half of last year’s total traffic. The 1959 total 
was 3,166,800,000 revenue ton miles (passen- 


gers, cargo, and mail), up 15%c over the 1958 
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total. If the public had to rely on the 1950 
airline fleet, about 1,500,000.000 ton miles of 
this traffic, almost half, could not have been 
carried. 

The passenger volume alone in 1959 was 
much greater than the airlift capability of just 
five years before. Last year’s revenue passen- 
ger miles were 28,127,200,000, also up 15% 
over 1958. The available seat-mile capacity of 


the 1954 fleet—just before jet aircraft orders 


if 





THE AIRLINE SAFETY STORY 


Fatalities Per 100,000,000 Possenger Miles 


PASSENGER CARS =: 





SCHEDULED 
DOMESTIC 
AIRLIDIES 














were plac ed peen over 3,000,000 


000 seat miles sho ‘f meeting last vear’s a 
1 _ + 
tual passenger requiremen 
iture, too. Thus, 
made available in 1959 bi 
15.793.200,000 seat mile 


f meeting the absolute 


demand an Government a few 


years from nov 


For example, a recent Civil Aeronautics 
Board forecast estimates that domestic airline 


vill total 48.5 billion; 


passenger miles in 1964 | 


‘ 


in 1965, 53.0 billion This is a range of from 


2.5 billion to 7.2 billion passenger miles more 


than the record capacity made available by the 


\ 


trunks in 1959. 


And, oft cou 


providing airlift capacity 
sufficient only to meet absolute demand is bot} 





impractical and inadequate. For one thing, 
demand for air service is not uniform’ day-in 
and day-out. It is usually greater on week-ends 
than during the week. It is greater on holiday 
week-ends than on normal week-ends. In some 
markets, it is greater in the winter than in the 
summer; in others, the reverse is true. Thus, 
sufficient reserve capacity must be available 
to cope with the flexibility of demand. 
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PROFIT TREND DOWN 
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1950 1955 1959 Recommended 
by 
Federal 
Examiner * 


The history shows that when earnings of « particular 
year foll below 10%, the danger point of financial 
difficulties is at hand," according to Civil Aeronautics 
Board Examiner Ralph L. Wiser. An average return of 
between 10% and 12% for five-year periods was 
found “reasonable” ond required by the domestic 
trunk airlines in the Initial Decision in the Genero! 
Passenger Fare Investigation 





National defense considerations also require 
the civil airlines to have sufficient reserve ca- 
pacity to meet unexpected emergencies such as 
the Korean War, Berlin Airlift, etc., or majo 
conflicts such as World War II. In this way, 
the airlines can serve national defense require- 


ments with little or no disruption to the nation’s 


commerce or postal service. 


Thus, in the advance planning by airline 
management that goes into major re-equipment 
programs—such as the current transition to 


jets—fac nsidered include not only the 
present | for service but continued 
ind, good and efficient service to 
potential national emergencies 


growth 

the public 

that ma 
The rat 


may fluctu 


erve capacity to total capacity 
om year to year being affected 
by such as national economic condi- 
nanufacturers production sched- 
| world political developments, 


tions, aire! 
ules, natial 
or a combination of these factors. 


During iod of peak production by air- 


craft ma! rers in an airline re-equipment 
cycle, for mple, the ratio of reserve capacity 
to total c: However, 


as deliver 


stant incre 


tends to increase. 
a given cycle taper off, the con- 
n absolute demand restores the 

ratio to an average level. 


reserve 
t ten years, the ratio of reserve 
ty to total fluctuated from a 
he Korean War year of 1952 to 


During t 
passenge} 
low of 33 
a high of in the recession year of 1958. 
Last yea 


ratio declined to 38.5%. 


Record Traffic: 1959 was a year of peak de- 
iled airline service. The domes- 
enger total was 44,489,000 or 

passengers more than were 


mand fo. 
tic trunks 
almost 5,0 
carried it 
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Airfreight ton miles totaled 282,473,000 or 
17°c more than in 1958. It is three times the 
annual volume of just a decade ago. Airmail 
volume last year was a record 98,496,000 ton- 
miles, up 12° in one year. In addition, non- 
priority or 4¢ mail carried by the airlines under 
a special Post Office Department experiment, 
increased to 17,918,000 ton miles, up 11°. 


Financial Results: Total operating revenues 
of the trunk carriers were $1,798,000,000 in 
1959, a gain of 18.8‘ over 1958. Total oper- 
ating expenses rose 19.4‘¢, however, to a new 


high of $1,692,800,000. 


No new record was set in profits although 
last year’s net of $59,900,000 reflected an in- 
crease from the 1958 total of $44,800,000. As 
stated, although the trunk airlines did $685,- 
000,000 more business last year than in 1955, 
the 1955 net profit exceeded last vear’s by al- 


most $4,000,000. 


LOCAL SERVICE AIRLINES 


‘ 


The local service airlines, that segment of 
the U. S.-Flag airline system devoted to serving 
America’s small and medium-sized communities 
and linking them with metropolitan areas, sur- 


passed all existing records in 1959 


Operating over a 45,71%-mile national route 


network, the local lines carried 5,214,000 pass- 





LOCAL SERVICE AIRLINES 


CoA. UP vA DEPENDENCE DOQWIN 


$25,000,000 $56,770,000 $112,954,000 
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engers in 1959, a 22‘¢ increase over the pre- 
vious record set in 1958. Revenue passenger 


miles last vear totaled 


1,.023,500,000, or 25% 
more than in 1958. 

Ten years ago, when the local carriers oper- 
ated under temporary certificates in a Govern- 
ment experiment to see if small-town airline 
service was feasible, the locals carried about 
1,800 passengers a day. Now, under permanent 
certificates resulting from an affirmative an- 
swer to the Federal experiment question, they 


carry over 14,200 passengers daily. 


In additi to passenger traffic records set 


last year, the local airlines established new 
highs in all other forms of traffic. Airfreight 


reached 3,123,000 ton miles, up 39°; air ex- 


press totaled 2,209,000 ton miles, up 22.5% 


airmail totaled 1,693,000 ton miles, up 27‘: 
and non-priority mail totaled 503,000 ton miles, 
up 27%. 

Last year also marked the first time that to 
tal operating revenues passed the $100,000,000 
mark. Actual total was $122,421,000, a gain of 


28.9% over 1958. Total operating expenses in 


1959 were $121,825,000, up 30.5%¢ over 1958 
Net profit for the local carriers in 1959 was 


$74,000, compared to a 1958 net of $1,109,000 


Decreasing Dependence on Federal Aid: |)! 
ng the early experimental vears of local an 
line service, approximately *,ths of the car 
riers’ revenues came from Federal funds o1 
public service revenues. Now, the situation is 
almost completely reversed. According to 1959 
figures, 67.8‘c of local service revenues cam 
L.e., passenger, 


services, 


from commercial 
freight, express, and mail operations. Only 


32.2¢ came from public service revenues. 


OD ao f i 


Currently, local airline service is available 
to over 60,000,000 people in 5614 communities 
Well over 300 cities count on these carriers for 
their only regularly scheduled airline passenger, 
mail and cargo service. 

“For many of these communities,” ATA 
president Tipton noted recently, “local airline 
service has meant a new economic birth—the 
attraction of ne'\ ndustries, new outlets for 
their products, new markets to choose from. 
The carriers are important members of the 


communities they serve,” 





INTERNATIONAL AIRLINES 


The United States international airlines es- 
tablished new traffic records in 1959 but faced 
increasingly stiffer competition from foreign 
airlines serving the U. S.-foreign market. 


The 4,704,000 passengers carried by the 
American carriers last year was 12.6°7 more 
than the previous record total of 4,176,000 car- 
ried in 1958. Revenue passenger miles jumped 
15.4°% to a new all-time high of 6,894,200,000. 


Despite these gains, foreign airlines con- 
tinued to get an increasingly larger share of 
the growing market. Most passengers traveling 
between the U. S. and foreign countries are 
U.S. citizens. In 1959, the percentage of U. S. 
Yet, for- 
eign airlines serving the U. S. have increased 
their share of this market from 14.6%¢ in 1950 
to 43.2 in 1959. Conversely, the U. S.-Flag 
airlines’ share dropped from 85.4‘ to 56.8% 


citizens to total travelers was 64.2. 


in the same period. 





PASSENGER TRAFFIC BETWEEN 
THE UNITED STATES AND FOREIGN COUNTRIES 


US. Flag Airlines stare of total US. -Foreign 
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More thon six out of every ten possengers 
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64.2% 





35.8% ——e 





Meanwhile, substantial gains in cargo were 
regievered by the U. S.-Flag lines last year. Air- 
freight reached a new high of 153,956,000 reve- 
nue ton miles, up 19° over 1958 volume, and 
almost 10 times the volume carried a decade 
ago. U.S. mail ton miles totaled 71,586,000 in 
1959, an increase of almost 9‘- in one year. 


The U arriers generated record operating 
revenue $565,056,000, up 11.5% over 1958. 
Total operating expenses climbed 10% to 
$547,052,000. Net profit was $12,579,000 repre- 
senting a 2.2‘ profit margin on total revenues, 
compared th a 1958 net of $6,548,000, and 
profit mars of 


HELICOPTER CARRIERS 


The pub isefulness of scheduled helicopter 
hhasized last year as the certifi- 
ter lines in Chicago, Los Angeles, 
howed a 60% gain in passenger 
of 366,000 passengers were car- 
mpared with 228,000 in 1958. 


service wa 
cated hel 
and New 
traffic. A total 
ried in 1959 


Significant passenger load factor (percent- 
age of saleable seats occupied) showed the 
ar gain in helicopter history, ris- 
n 1959 from 42.78% in 1958. 


greatest one 
ing to 51 
Total traffic, i.e., passengers, freight, mail, 


nbed to a record 855,000 revenue 
t year, a gain of 44.6% in one year. 


and expre 
ton miles la 
AIRLINES IN THE NEW STATES 
ALASKA 


certificated 


Total traffic carried by the U. S. 

ines based and operating in the 
Alaska was 42,200,000 revenue ton 
miles in 1959, a 28% gain over 1958. Included 
high number of passengers, 
more than the previous year, 
than the previous record set 


new State 


was an a 
347,000, 10.8 
and 10.1% 
in 1956. 


Revenue senger miles reached a new high 
of 183,000,000 last year, 11.7°¢ higher than the 
previous | set in 1958. Also at a new all- 
time high was U. S. mail traffic of 3,620,000 ton 
miles, 11.4°¢ more than the 1958 record total. 


lines also hauled 7,486,000 ton 
ght last year, a 6.1% gain over 


The Ala S 
miles of 
1958. 


HAWAII 


were Carries 


A record of 755,000 passengers 
ast year by the certificated airlines 
based in the State of Hawaii, a one-year gain of 
almost 32°‘ Total passenger miles increased 
34% to al high of 111,900,000. 


Total reve ton miles of all traffic increased 
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to 12,667,000, a 12.3° 


record set in 1958. In addition to the passenger 


gain over the previous 


gains “cited, this in led a 2.4% gain in air- 
freight with 1,625,000 ton miles carried in 1959 
and a 12%¢ gain in U. S. mail which totaled 
75,000 ton miles last vear. 


ALL-CARGO AIRLINES 


Approximately 31‘. of the airfreight carried 
by U.S. air carriers in 1959 was transported by 
the all-cargo airlines. 

Actual freight volume for the cargo carriers 
was 140,817,000 ton miles, a 16% 


1958. U. S. 


Increase over 
increased 200 to 
6,129,000 ton miles, but non-priority mail vol- 
ume fell off from 621,000 ton miles in 1958 to 


161,000 in 1959. 





AIRLINES CARGO REACHES NEW HIGH 
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OF THE AIRSPACE 


Twenty year gi t alrspace above tne 


5,023,000 square miles of the nited States ap- 
peared adequate. There en less than 
30,000 aircraft using the American sky and few 
of those planes flew faster than 150 miles per 


hour. 


Today, there are an estimated 109,500 planes 


flying in the same airspace. In addition to this 


numerical increase, the hourly utilization of 
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planes is higher today and, of course, speeds 


have increased tremendously. 


The largest number of planes using the atr- 
space today is the 70,600 belonging to the na- 
tion’s general aviation fleet, which represents 
69.5‘ of the total planes and accounts fo 
14.9'. of the total aircraft hours in the air 

Commercial airline planes total Just under 
1,900, or 1.7 


The airlines account for 16.2 


of the total using the airspace 
of the total hour 


in the ai 


The exigencies of national defense require ex- 
] 


tensive use of the airspace by the military, as is 


shown bv the fact that 37,000 military aircraft, 


53.8'° of the total, account for 38.9 of the 


total hours 


In addition, essential air maneuvers—a neces 


sity if the United States is to maintain its readi 


tet 


ness status—requires priority military use of 


bloc ked-off areas of airspace. TI is is assured by 


an air traffic control function that keeps othe) 


¢ 


aircraft ou Tt those areas during the period of 


Ot] er parts of the sk are also reserved TO! 


radio and transmission 


missile 


towers, 


iral preserves 





THE USERS OF 


THE AIRSPACE 
1959 


1.7% 











No. Planes 70,600 37,000 1,900 
GENERAL 
AVIATION 


MILITARY AIRLINES 








U. S&S. Scheduled Airline Industry 


(For Selected Years, in Mi 








THIS TABLE SHOWS THE EVER INCREASING GROWTH IN THE SERVICES THE SCHEDULED 
AIRLINES ARE OFFERING TO THE PUBLIC AND THE INCREASING USE OF THIS SERVICE BY 
THE PEOPLE. THE GOVERNMENT AND SHIPPERS 


LOAD FACTOR IS THE PERCENTAGE OF CAPA TY WHICH IS SOLD 








Revenue Revenue 
Available Revenue TonN Passenger Passenger Plane 
Ton Miles Ton Miles Load . Miles Load Miles 
Flown Flown Fact Flown Factor (%) Flown 








Domestic Trunk Airlines 
1950 953.5 56.4 2 7,766.0 
1955 3 2,160.1 55.6 0,0 19,217.2 
1956 2,417.0 5.02 3 21,643. 
1957 2,720.0 52.8 39 24,499.5 
1958 2,750.9 5 : 24,435.7 
1959 3,166.8 53.7 28,127.2 


Local Service Airlines 


1950 
1955 
1956 
1957 
1958 
1959 


Intra-Hawaiian Airlines 


1950 
1955 
1956 
1957 
1958 
1959 


Helicopter Airlines 


1950 
1955 
1956 
1957 
1958 
1959 


International and Overseas Airlines 


1950 
1955 
1956 
1957 
1958 
1959 


Alaskan Airlines 


1950 
1955 
1956 
1957 
1958 
1959 








Sce Footnote at End of Table on Page is 
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Revenue Revenue 


Availabie Service Available Revenue TonMile Available Passenger Passenger Plane 


and Utilization Ton Miles Ton Miles Load Seat Miles Miles Load Miles 


(continued) Flown Flown Factor (°%,) Flown Flown Factor (°%/,) Flown 





All-Cargo Airlines 





1950 
1955 
1956 
1957 
1958 
1959 


Consoliiiated Industry 
1950 2,411.7 1,384.1 16,834.3 10,241.4 477.2 
1955 5,225.7 3,022.2 38,545.1 24,3494 63.15 779.0 
1956 6,087.1 3,527.4 43,646.3 27,612.0 63.26 868.4 
1957 7,121.5 4,006.4 $1,022.7 31,243. 61.23 975.3 
1958. 7,265.7 4,074.7 53,069.6 31,481.9 $9.32 972.1 
1959 8,227.1 4,690.5 59,191.5 36,346.3 62.85 1,029.1 





NOTE: Available Ton Miles and Revenue Ton Miles include 
charter operations; all other items are for scheduled 
service only 
Has been carried in the past as Territorial Airlines 
Helicopter passenger service began in 1953 


(1940 - 1959) 


Aircraft? 
Pilots Other Pursers Communi- and Traffic 
Year and Flight Stewards cations Servicing Office 
| 


(Dec. 31) Copilots Personnel Stewardesses Personne! Mechanics Personne! Employees All Others Total 





1940 2,279 33 1,036 193 5.413 4,277 7,689 1,431 22,05! 
1941 2,664 49 1,210 220 6,389 4,93! 9,710 1,285 26.458 
1942 3,146 24! 1,131 1,610 12,882 7,384 11,083 2,236 39,713 
1943 2,332 330 992 2,196 10,411 5,191 12,832 4.995 39,279 
3,345 277 1,516 2,50! 9,963 5,748 15.234 4,023 
5,897 1,046 2.486 3,477 15,943 9,447 23,904 6,08! 68,28! 
1946 7,220 1,503 442\ 5,031 23,376 12,770 31,587 10,646 96,554 
1947 6,637 1,333 4,077 3,829 21,140 11,610 32,691 3,835 85,152 
1948 6.926 1,515 4,142 3,661 21,828 11,662 31,145 3,729 84,608 
1949 6,843 1,602 4,341 3,58! 19,535 11,674 30,148 3,270 80.994 
1950 7,277 1,52! 4427 3,403 19,606 12,256 31,138 3,158 82,786 
1951 8,386 1,708 5,303 3,618 23,477 14.370 35,08 3,810 95,753 
1952 8,770 1,852 5,859 3,653 26,162 15,588 37,894 4,294 104,072 
1953 9,437 2,146 6,106 3,567 26,105 17,353 40,319 4,359 109,392 
1954 9,495 2,525 6,363 3,332 25,173 17,655 40,670 4,128 109,541 
1955 10,857 2,762 7,454 3,499 29,196 19,114 45,030 4,291 122,203 
1956 11,386 3,384 8,097 3,605 30,962 20,657 49,336 4,076 131,503 
1957 13,286 3,797 9,450 4,004 31,162 36,052 31,799 17.640 147,190 
1958 12,897 3,667 9,811 3,978 29,580 37,256 32,003 17,958 147,150 
19598 14,627 4,434 10,317 4,462 31,535 45,117 33,270 18,267 162,029 


1944 42.607 


1945 














' Data for Alaskan and All-Cargo carriers not included prior to 1959. 


® These are preliminary figures as of September 30 
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U. &. Scheduled Airline Industry 
(For Selected Years, in Thousands of Ri e Ton Miles) 








THIS TABLE SHOWS. BY CATEGORIES. THE EVER INCREASING USE 
OF THE SCHEDULED AIRLINES BY PASSENGERS AND COMMERCE 








Non 
Prior ty Prior ty 
Passenger U.S. Mail U.S. Mail’ Express 








Domestic Trunklines 


1950 737,77) 
1955 1,825,631 
1956 2,056,098 
1957 2,327,334 
1958 2,321,347 
1959 2,672,081 


Local Service Airlines 


1950 
1955 
1956 
1957 
1958 
1959 


intra-Hawaiian Airlines 


1950 
1955 
1956 
1957 
1958 
1959 


Helicopter Airlines‘ 


1950 

1955 60 
1956 149 
1957 311 
1958 463 
1959 710 


International and Overseas Airlines‘ 


1950 237,188 21,188 
1955 453,195 52,409 
1956 524.369 55,158 
1957 589,510 57,265 
1958 597,326 65,825 
1959 688,518 71,586 


Alaskan Airlines’ 


1950 2,413 
1955 11,868 
1956 14,719 
1957 16,002 
1958 17,290 
1959 19,440 


9,825 
17,648 
19,757 
20,771 
20,191 
20,978 


953,470 
2,160,068 
2,417,044 
2,720,030 
2,750,948 
3,166,767 


20,590 
55,310 
66 843 
78,510 
86,593 
108,910 


334,494 
633,794 
741,171 
827.014 
873,084 
1,026,434 








Nee Footnote sat End of Table on Paae 100 
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Revenue Ton Miles of Non 
Traffic Carried Priorify Priority Charter Excess 
(continued) Passenger * US. Mail U.S. Mail’ Flights Baggage“ 





All-Cargo Airlines 
1950 58 420 1,125 59.545 
1955 107,945 26.796 135,059 
1956 140.420 105,526 248,78! 
1957 1§5,126 178,249 336,862 
1958 121,382 194,104 319,320 
1959 140,817 184,227 332.663 


Consolidated Industry 


1950 999,926 68,938 189,438 22,110 1,384,076 
1955 2,346,717 127,63) 382,866 61,781 3,022,209 
1956 2,662,201 137,054 451,30) 65,372 3,527,437 
1957 3,011,495 143,786 507,665 229,006 4,004,442 
1958 3,021,093 160,222 501,586 277,379 4,074,718 
1959 3,487,138 181,686 589,487 305,502 4,690,541 





N.A. Not Available * Foreign mail carried by International and Overseas and 
Has been carried in the past as Territorial Airlines All-Cargo airlines is included in Excess Baggage. There 
Passenger ton miles for years prior to 1957 were revised fore, it is also reflected in Consolidated Industry Excess 
to conform with ‘standard’ passenger weights as pre- Baggage data 
scribed by the CAB effective January |, 1957 Helicopter passenger service began in 1953 

* See definitions, page 3 Express and Freight combined 


1950-1959 (In Thousands) 


Type of 
Flight 
Operation 








Military 
General Aviation | 10 12,129 
Air Carrier 4 7,112 


Total } 0 0 ( 25,15! 


°%, Air Carrier of Total 








Air Carriers include scheduled and non scheduled operations. 


Each landing is counted as an operation as is also each take off, 
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U. S. Scheduled Airline Industry 
(For Selected Years, In Thousand Dollars 








THIS TABLE SHOWS THE DOLLARS OF SALES THE SCHEDULED 
AIRLINES EARNED FOR THE VARIOUS SERVICES THEY RENDER. 











Passenger i r u Expres Other 





Domestic Trunk Airlines 


1950 430,098 2,569 13,433 524,109 
1955 1,021,855 7,40 22,353 1,133,348 
1956 1,142,197 0 0 26,160 1,262,831 
1957 1,287,172 182 667 32,96) 1,419,614 
1958 1,362,992 ( 6,140 38,265 1,513,249 
1959° 1,632,131 113 3,4| 7,12 39,202 1,798,036 


Local Service Airlines 


1950 
1955 
1956 
1957 
1958 
1959" 


Iintra-Hawaiian Airlines 


1950 
1955 
1956 
1957 
1958 


1959" 


Helicopter Airlines 


1950 
1955 
1956 
1957 968 
1958 1.459 
1959? 2,310 








otes at Bottom of Page 102 
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Operating Revenues 
(continued) 


U.S. Mail Public 

Service 
Passenger Priority Non-Priority Revenue ' Express Freight 
International and 
Overseas Airlines 





1950 160,673 260,131 


1955 294,828 384,304 


1956 342,553 452,665 


1957 377,655 487,948 


1958 385.999 506,540 


1959° 432,742 565,056 


Alaskan Airlines 


1950 
1955 
1956 
1957 
1958 
1959? 


All-Cargo Airlines 


1950 
1955 
1956 
1957 
1958 
1959 


CONSOLIDATED INDUSTRY 


1950 607,937 122,596 37,568 43,112 839,920 
1955 1,363,579 53,644 93,893 66,44) 1,634,930 
1956 1,541,596 59,773 108,734 100,471 1,876,561 
1957 1,731,497 63,614 125,143 134,533 2,115,429 


1958 1,826,531 71,198 129,151 142,081 2,236,199 


1959° 2,164,286 79,760 163,959 123,276 2,607,844 


> Preliminary > Other revenues include revenues from excess baggage, for 
" . eign mail and charter operations, and incidental revenues 
Prior to October |, 1953, Public Service Revenues 


not reported separately ’ 


Express and Freight combined. 
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U. S. 


(For Selected Years, In Thousand 


Scheduled Airline Industry 


Dollars) 








THIS TABLE SHOWS HOW THE AIRLINES SPEND THEIR DOLLARS TO INSURE FAST. SAFE, 
ECONOMICAL FLYING OPERATIONS AND EFFICIENT PASSENGER AND CARGO HANDLING. 








Explanation of New Classification of Operat 


The classification of operating expenses is different from that 
used in prior years. Owing to a revision of the form on which 
the carriers report to CAB it is not feasible to bring forward 
beyond 1956 the expense tables previously published in Facts 
and Figures. For this reason the data shown herein for years prior 
to 1956 were recast for this publication into the format of the 
new reporting system—insofar as it was feasible to do so. The 
data shown for 1957 and 1958 are as reported by the carriers 
Although the data with 1957 and 


1958 is not perfect, it is considered adequate for genera! use 


‘matching”™ of prior years 


where precision is not required 


The classifications of expenses employed in past issues of 


“Facts and Figures" were grouped as follows to fit the new 


format: 


NEW CLASSIFICATION OLD CLASSIFICATION 


Flying operations Flying operations 


Direct maintenance—fligh! equipment 
Ground and indirect maintenance 


Maintenance 
Passenger service 


Passenger service 


Aircraft and troffic servicing Ground operations 


ny Expenses 


NEW CLASSIFICATION 


OLD CLASSIFICATION 


Traffic and sales 
Advertising and publicity 


Promotion and sales 


General and odministrative General and administrative 


Depreciation—flight equipment 
Depreciation—ground equipment 


Depreciation and amortization 


ut above, this method of matching accounts is 
not perfect. The figures for 1957 and 1958 differ in the following 
those shown for 1956 and earlier: 

|) “Amortization of other deferred charges’ dispersed 
the accounts for 1956 and before, is grouped 
on and amortization” after 1956. 


As pointed 


respects fron 


through 


tn “Depreciet 
and expenses,’ dispersed in several accounts 
57 is all in “General and administrative.” 


taxes and employee welfare insurance, included in 
before 1957 are distributed 


2) Lega fee 
prior to ’ 

3) Payro 
“General and administrative” 

riate accounts 


; the poron 
o oTrner approrg 


office expenses, included in ‘Promotion and 
years is under “Aircraft and Traffic Serv- 


Airport ticket 
Sales’ for earlier 
icing 

Route extension and development expenses, not classified 
expense in prior years, are included in "De- 
after 1956. 


as operating 


preciat and Amortization,” 








Aircraft & 


Traffic 
Servicing 


Passenger 


Flying 
Service 


Operations Maintenance 





Domestic Trunk Airlines 


1950 132,060 87,400 30,870 68 54! 


1955 302,591 196,320 72,996 133,274 


1956 340,670 239,530 83,953 152,928 


1957 434.842 270,328 95,505 217,208 


1958 437,515 286,126 101,223 231,109 


1959" 504 848 346,422 130,730 275,169 


Local Service Airlines 


1950 8,330 


1955 18,080 
1956 21,616 
1957 26,509 
1958 29,267 


1959? 36,746 





Footnote, Page 105 


General Services & Administra 


Deprecia- 
tion & 
Amorti- 
tation 


Total 
Operating 
Expenses 


Promotion 


& Sales 





461,538 
1,010,069 
1,162,230 
1,377,576 
1,418,123 
1,692,799 


62,645 195,707 46,371 


134,706 409,449 101,709 
106,32! 
146,968 
139,256 


171,729 


159,366 475,709 
525,438 
555,226 


669,800 


157,56! 
165,944 
198,318 


27,206 
56,764 
68,293 
82,900 
93,336 
121,825 
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Distribution of Operating Expenses (continued) 








General Services & Administration 
Deprecia 
Aircraft & tion & Total 
Passenger Traffic Promotion Adminis otal Amorti Operating 


Flying 
& Sales trative 5 tation Expenses 


Operations Maintenance Service Servicing 








Intra-Hawaiian Airlines 


1950 1,221 
1955 1,942 
1956 2,033 
1957 2,212 
1958 ' 2,504 
1959" 3,076 


Helicopter Airlines 


1950 205 
1955 614 
1956 697 
1957 1,108 
1958 
1959? 


International & Overseas Airlines 


1950 70,980 43,440 14,589 04.8 0 248,323 
1955 108,501 58.975 26,773 67.03 ( 365.404 
1956 125,613 72,069 31,053 18 > 419,54! 
1957 142,944 72,326 32,519 0 0,35 460 848 
1958 155,060 79,892 35,516 10.6 496.47) 
1959? 161,157 89,555 42,762 ).50 } 238,12 547 052 


Alaskan Airlines 


1950 3,020 

1955 7,191 

1956 9,959 

1957 8,669 0,065 
1958 8,998 | 1! 0.678’ 


1959? ' 6 12,3517 


See Footnotes, Page 105 
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Distribution of Operating Expenses (con/inued) 








General Services & Admin 


Aircraft & 
Flying Passenger Traffic Promotion Adminis Total 
Operations Maintenance Service Servicing & Sales trativ G.S.&A. 


Deprecia- 
tion & 
Amorti- 
zation 


Total 
Operating 
Expenses 








All-Cargo Airlines 


1950 4,633 
1955 10.635 
1956 21,677 
1957 36,563 
1958 31,929 
1959" 29,968 


CONSOLIDATED INDUSTRY 


1950 220,449 141,354 47,097 108,131 105,847 61,539 322,614 
1955 449,554 278,388 103,762 198,107 210,872 109,228 621,969 
1956 $22,265 343,855 121,242 227,614 248,795 125,344 722,995 
1957 652,847 387,060 136,802 322,305 240,923 90,848 797,855" 


1958 666,689 412,037 145,103 341,742 253,692 93,510 843,265 ° 


1959° 747,997 490,261 182,752 400,924 299,092 107,06 999,148" 


79,161 
139,329 
149,168 
213,156 
207,130 
248,944 


763,578 
1,490,776" 
1,742,072? 
2,050,918 
2,129,121 


2,486,350 








’ Preliminary 
Detailed expense data not reported 


r than sum of individual expense categories 
on of expenses is not reported by all carriers. 








(Data in Thousands) 


Total Passengers to and from U. S. 

By Air 

By Sea 

Air Share of Tota! (Percent) 
Air Passengers via U. S.-Flag Airlines 
Air Passngers via Foreign-Flag Airlines 


U. S.-Flag Share of Total Air Passengers (Percent) 


1958 
5.075 
3,827 
1,248 

75.4 
2,207 
1,620 

57.7 


19595 
5,734 
4,316 
1,418 

75.3 
2,452 
1,864 

56.8 








a Exclusive of travel over land borders (except Mexican air Source: U. S. Department of Justice, Immigration and Natu- 
travel), crewmen, military personnel, and travelers between ralization Service, Report of Passenger Travel Between the 
continental United States and its possessions United States and Foreign Countries.” 


b Calendar year figures for 1959 and 1958; Fiscal year figures 
1950-57. 
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U. S. Scheduled Airline Industry 
(For Selected Years, In Thousands of Dollars) 





THIS TABLE SHOWS THE EARNINGS OF AIRLINES WHICH WERE AVAILABLE FOR DIVI- 
DENDS TO STOCKHOLDERS OR FOR RETENTION IN THE BUSINESS. IT ALSO SHOWS 
THESE DOLLARS AS A PER CENT OF SALES AND THE RATIO OF TOTAL RETURN TO 
INVESTMENT. 





Other Profit 
Non Rate of = Margin 
Total Total Net Interest on Operating Return on on 
Operating Operating Operating Long-Term Income Income Net Profit Investment’ Sales’ 
Revenues Expenses income Debt (Net) Taxes or Loss ' (%i (%) 





Domestic Trunk Airlines 


1950 524,109 461,538 62,57! 28,940 
1955 1,133,348 1,010,069 123,279 70,024 
1956 1,262,831 1,162,230 100,601 56,842 
1957 1,419,614 1,377,576 42,036 23,076 
1958 1,513,249 1,418,123 95.126 44.723 
19598 1,798,036 1,692,799 105,237 52,673 


Local Service Airlines 


1950 27,870 27,206 (566) 
1955 57,450 56,764 352 
1956 67,712 68,293 106 (801) 
1957 82,139 82,900 (1,153) 
1958 94.953 93,336 ia 
1959? 122,42 121,825 14 


Intra-Hawaiian Airlines 


1950 5.213 (73) 
1955 7,114 (221) 
1956 7,430 123 
1957 8,360 278 
1958 9,393 137 
1959? 11,599 328 


Helicopter Airlines 


1950 798 
1955 3,355 
1956 3,711 
1957 5,032 
1958 6,289 
1959P 7,754 





See Footnotes at Bottom of Page 107 
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Summary of Profit or Loss 
(continued) 


Profit 
Rate of Margin 
Total Total Net Interest on Oper Return on on 
Operating Operating Operating Long-Term Income Net Profit Investment’ Sales’ 
Income Debt ' Taxes or Loss ' (%) (%) 


Revenues Expenses 








International and 
Overseas Airlines 


1950 260,131 248,323 
1955 384,304 365,604 
1956 452,665 419,541 
1957 487,948 460 868 
1958 506,540 496,47) 
1959" 565,056 547,052 


Alaskan Airlines 


1950 
1955 
1956 
1957 
1958 
1959" 


All-Cargo Airlines 


1950 1,571 22 1,204 
1955 692 3 1,163 
1956 (1,019) 539 1.822 
1957 (4,406) 22 (2,207) 
1958 (1,298) 655 (3,726) 
19598 (3,594) 2 (2,866) 


CONSOLIDATED INDUSTRY 


1950 839,920 763,578 76,342 6 40,468 
1955 1,634,930 1,490,776 144,154 78,725 
1956 1,876,561 1,742,072 134,489 30,203 
1957 2,115,429 2,050,918 64,511 ! 44,202 
1958 2,236,199 2,129,121 107,078 0 49,520 
1959" 2,607,844 2,486,350 121,494 70,133 








P Preliminary Special! Items,” which are not included in the detail. There- 
fore, the items do not add to the profit figures shown. 
Net Income before interest and after taxes as percent of 
average net worth and long-term debt. 

Net Profit or Loss for 1957, 1958 and 1959 is shown after * Profit as percent of revenues. 


{) Denotes reverse item. 
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U. S. Scheduled Airline Industry 


(As oO} Dec. 31, for Selected Years, In Tho wands of Dollars) 











THIS TABLE SHOWS WHAT THE SCHEDULED 
AIRLINES OWN AND WHAT THEY OWE 








1956 








Domestic Trunk Airlines 
Assets 


Current Assets 204,018 436,609 439,827 457.611 496.756 643.860 
Investments and Special Funds 60,080 47,405 46,147 127,943 184.163 158.189 
Flight Equipment 374,803 890,095 | 097,044 363,767 531.141 810,174 
Reserve for Depreciation and Maintenance 173,183 478 482 553,793 639.019 756,023 823,013 
Ground Property and Equipment 94,476 154,104 180,613 206,452 237,840 271,180 
Reserve for Depreciation 40.947 77,622 89,217 101,001 115.769 128.619 
Other Property 5,736 28 402 41.359 49 667 100 445 111,557 
Deferred Charges 16,361 9,459 13,264 23,541 28,566 46,035 

Other Assets 1,195 1,175 6,308 
Total Assets 542,539 1,011,145 1,281,552 1,488 96 707,119 089,363 


iabilities and Equity 


Current Liabilities 130,107 276,839 333,876 328,844 332,788 445.928 
Long-Term Debt 135,842 198.916 324,071 469 486 588 730 781,402 
Other Non-Current Liabilities 1,224 19,712 20,028 

Operating Reserves 3,971 8,365 10,490 
Deferred Credits 17,327 22,886 37,646 51,480 78.818 103,808 
Stockholders’ Equity—Net of Treasury Stock 60.499 504,139 575.469 637,927 687.07) 738.197 
Preferred Stock 62,970 29.789 16,592 15.805 24,000 19,531 
Common Stock 64.644 80,172 88.555 108,502 111,473 114,686 
Other Paid-in Capita 67,179 141,839 78,058 215,292 236,105 255,094 
Retained Earnings 255,292 252,339 291,872 298,328 315.493 348 886 
Total Liabilities and Equity 542,539 1,011,145 1,281,552 1,488.96) 1.707.119 2,089, 363 


Local Service Airlines 


Current Assets 
Investments and Special Funds 
Flight Equipment 

Reserve for Depreciation and Maintenance 
Ground Property and Equipment 

Reserve for Depreciation 
Other Property 
Deferred Charges 
Other Assets 

Tota! Assets 


Liabilitie 8 and Equit j 


Current Liabilities 6,527 
Long-Term Debt 1,485 

Other Non-Current Liabilities 
Operating Reserves 287 
Deferred Credits 148 
Stockholders’ Equity—Net of Treasury Stock 440 
Preferred Stock 6,500 
Common Stock 4.193 
Other Paid-in Capita! (2,814) 
Retained Earnings 8,319 
Total Liabilities and Equity 16,766 





@ Balance sheet data for domestic trunk airlines reflect their 
international as well as domestic operations 


»b Has been carried in the past as Territorial Airlines 
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Assets, Liabilities and 
Stockholders’ Equity 
(continued) 
(Sept. 30) 
1959 








Intra-Hawaiian Airlines» 
Assets 


Current Assets 
Investments and Special Funds 
Flight Equipment 

Reserve for Depreciation and Maintenance 
Ground Property and Equipment 

Reserve for Depreciation 
Other Property 
Deferred Charges 
Other Assets 

Total Assets 


ahilities and Equity 


Current Liabilities 
Long-Term Debt 
Other Non-Current Liabilities 
Operat ng Reserves 
Deferred Credits 
Stockholders’ Equity—Net of Treasury Stock 
Preferred Stock 
Common Stock 
Other Paid-in Capital 
Retained Earnings 
Tota! Liabilities and Equity 


Helicopter Airlines 
isset 


‘ 


Current Assets 
Investments and Special Funds 
F ight Equ pment 

Reserve for Depreciation and Maintenance 
Ground Property and Equipment 

Reserve for Depreciation 
Other Property 
Deferred Charges 
Other Assets 

Total Assets 


ahilities and Equity 


Current Liabilities 
Long Term Debt 
Other Non-Current Liabilities 
Operating Reserves 
Deferred Credits 
Stockholders’ Equity—Net of Treasury Stock 
Preferred Stock 
Common Stock 
Other Paid-In Capital 
Retained Earnings 
Tota! Liabilities and Equity 


International and 
Overseas Airlines * 
Aseets 


Current Assets 94.012 109,019 5é 102,202 116,391 152,931 
Investments and Special Funds 8,632 33,230 1.987 52.992 93,310 118,76) 
Flight Equipment 133,488 216,737 265,785 276,758 306,428 333,711 
Reserve for Depreciation and Maintenance 55.495 99,787 07 132,185 149,995 166,475 
Ground Property and Equipment 22,677 29,595 31,813 34,35! 35,784 41,642 
Reserve for Depreciation 11,738 18,424 6 20,741 22,348 23,986 
Other Property 1,297 2,719 2.45 4,239 5,585 7,679 
Deferred Charges 25,688 3,766 4,413 9,573 14,787 

Other Assets 542 
Total Assets 219,123 276,855 21,347 322,029 394,728 479,050 








totes at Bottom of Page 10s 
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Assets, Liabilities and 
Stockholders’ Equity 


(continued) 





Liabilities and Equity 


Current Liabilities 52,647 80,041 92,352 65,298 111,921 
Long-Term Debt 41,250 60,48! 83,406 85,653 167,234 199,810 
Other Non-Current Liabilities 224 1,011 775 1,392 
Operating Reserves 5,784 3,319 3,584 
Deferred Credits 19,803 5,46 6,058 6,648 8.445 7,252 
Stockholders’ Equity—Net of Treasury Stock 150 127,168 135,947 141,293 152,976 158,675 
Preferred Stock 10,910 150 
Common Stock 62,829 13,622 13,792 16,310 15.462 15.444 
Other Paid-in Capital 25,655 63,120 63,460 62,129 74,296 74,800 
99.415 50,276 59.119 62,854 63,218 68,43! 


Retained Earnings 
219,123 276,855 321,347 322,029 394,728 479,050 


Total Liabilities and Equity 


Alaskan Airlines 
Assets 


Current Assets 
Investments and Special Funds 
Flight Equipment 

Reserve for Depreciation and Maintenance 
Ground Property and Equipment 

Reserve for Depreciation 
Other Property 
Deferred Charges 
Other Assets 

Total Assets 


Liabilities and Equity 


Current Liabilities 
Long-Term Debt 
Other Non-Current Liabilities 
Operating Reserves 
Deferred Credits 
Stockholders’ Equity—Net of Treasury Stock 
Preferred Stock 
Common Stock 
Other Paid-in Capita! 
Retained Earnings 
Total Liabilities and Equity 


All-Cargo Airlines 
Assets 


Current Assets 
Investments and Special Funds 
Flight Equipment 

Reserve for Depreciation and Maintenance 
Ground Property and Equipment 

Reserve for Depreciation 
Other Property 
Deferred Charges 
Other Assets 

Total Assets 


Liabilities and Equity 


Current Liabilities 
Long-Term Debt 
Other Non-Current Liabilities 
Operating Reserves 
Deferred Credits 
Stockholders’ Equity—Net of Treasury Stock 
Preferred Stock 
Common Stock 
Other Paid-In Capita! 
Retained Earnings 
Total Liabilities and Equity 
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Assets, Liabilities and 
Stockholders’ Equity 
(continued) 








Consolidated industry 
Assets 


Current Assets 316,009 $79,367 598,161 607,728 666,673 859,784 
Investments and Special Funds 69,969 85,023 203,653 189,689 284,219 301,393 
Flight Equipment 528,859 1,167,584 441,535 763,693 1,968,826 2,302,945 
Reserve for Depreciation and Maintenance 239,803 606,073 699,797 817,175 955,942 1,048,315 
Ground Property and Equipment 123,536 196,871 228,940 259,899 293,052 334,257 
Reserve for Depreciation 55,408 102,372 115,465 131,074 148,349 164,049 
Other Property 7,508 32,420 51,017 57,642 114,517 125,413 
Deferred Charges 44,933 15,221 22,761 36,115 47,404 68,579 

Other Assets 1,985 1,455 6,758 an 
Total Assets 797,588 1,369,496 737 (966,517 2,270,400 2,780,007 


Liabilitic sand Equity 


Current Liabilities 196,485 386,022 474,317 624,320 
Long-Term Debt 180,594 273,695 596,526 1,058,584 
Other Non-Current Liabil ties 224 2,914 27,582 

Operating Reserves 10,738 14,783 
Deferred Credits 37,470 29,214 61,885 115,119 
Stockholders’ Equity—Net of Treasury Stock 61,493 665,782 830,875 954,402 
Preferred Stock 89,742 31,562 17,405 22,138 
Common Stock 138,133 111,213 145,855 , 153,087 
Other Poid-in Capital 82,838 220,267 0 304,992 366,293 
Retained Earnings 372,077 302,740 362,623 412,884 
Total Liabilities and Equity 797,588 1,369,496 1,966,517 2,270,400 2,780,007 


(For Selected Years, In Million , 


1939 1949 1955 1957 1958 1959 


Railroad Travel: 
First Class 7,527 9,349 5.185 4,249 3,819 


Coach 11,180 20,310 ] 16,365 14,230 13,683 


Air Travel:’ 
First Class 654 6.454 15,736 15,180 16,847 


Coach 25! 9,510 10,076 12,304 
22,411 16,377 15,083 14,700 
63,173 58,818 61,510 

40.0 42.9 474 


Motor Bus Travel * 9,100 
Total Common Carriers 28 46) 58,775 
Airline Share of Total 2.3 11.4 
Private Automobile, Intercity * 234,700 376,313 585,800 644,800 663,700 670,000 
707,973 722,518 731,510 


3.3 3.6 3.5 4.0 


Total Common Cerrier and Auto 263,16! 435,088 645,872 


Airline Shore of Total Intercity Travel 0.2 1.5 3.1 


‘LC.C., Statistics of Railways in the United States, 1959 * 1939, 1.C.C. Statement No. 531, Jan. 1953; 1949—1957 
Statement M-250 1.C.C. Transport Economics, Jan. 1960. 

* 1939, CAB, Annual Airline Statistics; 1949, CAB, Recur ‘ * 1939. NAMBO, Bus Facts, 20th Edition; 1949-1956, 1.C.C 
rent Reports on Traffic Statistics; 1955-1958, CAB, Monthly Transport Economics, May 1956 and Dec. 1959. 

Reports on Air Carrier Traffic; 1959, Carrier Reports to * Estimated 

CAB. 
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Domestic Trunk Airlines 
Local Service Airjines 
Intra-Hawaiian Airlines 


Helicopter Airlines 


International and 
Overseas Airlines 


Alaskan Airlines 


TOTAL SCHEDULED 
AIRLINE INDUSTRY 


AVERAGE LENGTH OF HAUL 
(Statute Miles) 


Domestic Trunk Airlines 


International and 
Overseas Airlines 


* Alaskan data for !949 


available. 


U. S. Scheduled Airline Industry 


(For Selected Years, In Thousands of Passengers) 


1939 1949 1952 1953 1954 1955 1956 1957’ 








29,526 


1,713 14,021 22,759 26,137 34,511 37,598 40,270 


678 1,736 2,032 2,423 2.897 3,453 3,943 


382 515 553 56! 591 627 589 


29 


194 


27,566 49,339 


397 469 495 533 547 576 608 618 


~ 


1,278 1,26) 1,307 1,315 1.415 1.429 


2 eens anmanemnaremene t ~ — 


1,351 1,275 1,296 


1939 not 


557 


* Beginning in 1957 passengers were reported on a basis 
which yielded 
pr 
of average length of haul in 1957 as compared to 


include charter flights 
slightly lower figures than the basis used in 


This accounts in part for the typical increase 


1956 


or years 














- AVERAGE REVENUE PER PASSENGER MILE 





Domestic 
Scheduled Airlines ' 


Coach or Tourist 
All Services 


International 
Scheduled Airlines 


Coach or Tourist 
All Services 


Railroads, Class I’ 


First Class 
Coach 


Intercity Motor 
Buses, Class | 


' Trunk airlines, preliminary 


7 Il months 1959 


* ATA estimate. 


ee ee 
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page 


Excludes commutatio 
payments to Pullman Company for seat, berth, etc 


intercity Common Carriers 


(For Se le cle d Years, In Ce nts pel Mili } 


1949 1950 1951 1952 1953 1954 1957 1958 1959 








1.55 2.03 2.06 


n.a. Not available 
Note: Average passenger fare is derived by dividing passer 


ger revenue by revenue passenger m les 


Does not include 


rn 
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By U. S&S. Scheduled Airline Industry 
(For Selected Years) 








THIS TABLE SHOWS HOW THE SIZE AND TYPE OF AIRCRAFT USED BY THE SCHEDULED 
AIRLINES HAVE IMPROVED OVER THE YEARS AND HOW THE SCHECULED AIRLINES WILL 
INSURE IMPROVED SERVICE FOR 


CONTINUE TO ADD NEW AND FASTER AIRCRAFT TO 


THEIR CUSTOMERS. 





Manufacturer 


Boeing: 


Canadair: 


Convair: 


Curtiss: 


Fairchild: 


Lockheed: 


Martin: 


Sikorsky: 
Sud Aviation: 


Vickers: 


Other 
Total Fixed Wing 


Helicopters: 
Bel! 


Sikorsky 


Total Helicopters 


Model 


247D, 307B, 314 
377 
B707 (Jet) 
B720 { Jet) 
CL44 (Turboprop) 
240 
340 
440 
540 (Turboprop) 
600 {Jet} 
880 | Jet) 
C-46 
DC-2 
DC-3 
DC-4 
DC-6 
DC.7 
DC-8 (Jet) 
F.27 (Turboprop) 


L-10 


Lodestar 


Other early models 


Constellation 


Super Constellation 


Electra (Turboprop) 


202 
404 


All Types 
Caravelle (Jet 
V-700 (Series) 

(Turboprop 


V-800 (Series 
(Turboprop) 


$55 
$58 
$61 (Turbine) 
v448 
V107 (Turbine) 


it 





4 Ten scheduled for delivery in 1961 and 15 in 1962 
® Five scheduled for delivery in 196! and five in 1962 





New aircraft on order 
for delivery in: 
1960 1961 
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Passenger Fatality Rate per 100,000,000 Passenger Miles 


(For Selected Years) 





_1939__ 194919511952 1953 195419551956 





Domestic Scheduled Airlines ' 
Fatalities 9 93 
Rate 1.20 1.39 





156 143 
79 64 


International and Overseas 
Scheduled Airlines * 


Fatalities 


Rate 


Motor Buses 
Fatalities 


Rate 


Railroad Passenger Trains 
Fatalities 


Rate 


Passenger Autos and Taxis 
Fatalities 
Rate 3.7 


16,300 17,700 22,200 23,300 23,900 22,700 25,100 26600 25,600 
2.7 3.0 3.0 2.9 2.7 2.7 2.7 2.6 








' Alaskan and Hawaiian data included in Domestic beginning in 1959. * Preliminary 


* Alaska data not included in 1939 n.a. Not Available 


* Motor Bus statistics included in Passenger Autos and Taxis. 








Post Office Payment to Other Post Post Office 
Receipts, Airlines for Office Expenses, Profit on 
Domestic Air- Domestic Air- Domestic Domestic 
mail Postage mail Service Airmail Airmail 


(000) (000) (000) (000) 

$ 74,120 $63,639 $ 45.983 ($35,502) 
142,571 42,780 79,524 20,267 
150,938 44,304 88.818 17,816 
153,189 45,913 91,607 15,669 
151,236 46,858 96,040 8.338 
173,379 50,000 102,524 21,455 





' Payments to domestic and U. S.-Flag international airlines Actual figures for 1959 not available. Figures shown are 
for hauling domestic airmail within continental United ATA estimates based on 1959 airmail traffic volume 
States and to off-shore states or territories. This is a Post 
Office allocation 

? Cost of postal services other than air transport of domestic 
airmail. Includes relatively small payments to surface car- 
riers for hauling airmail and payments to airlines for haul- 
ing classes of mail other than airmail. 


Source: U. S. Post Office Department, "Cost Ascertainment 
Report,” for years shown 
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There are nine generally recognized classes of operators in the air transport industry of the United States. These 
classifications are used by the Civil Aeronautics Board in connection with the économic regulation of the industry and 
under the Federal Aviation Act are based largely on the scope of operations authorized or allowed by that Act. Classes 
One to Seven have certificates of convenience and necessity authorizing then onduct regularly scheduled services. 


The Domestic Trunk Lines include those carriers which presently have permanent operating rights within the continental 
There are currently twelve trunk lines, most of which operate high-density traffic routes between the principal 


United States 
traffic centers of the United States 

National Trans World 
Northeast United 

Nort Western 


American Continenta! 


Braniff Delta 
Capital Eastern 


we 


The Domestic Local Service Lines have, with one exception, been certificated since 1945. These carriers operate routes 
of lesser traffic density between the smaller traffic centers and between these centers and principal centers. The thirteen local 
service lines in 1959 were 

Ozark Southern 

Pac iti Trans Texas 

Piedmor West Coast 


Lake Central 
Mohawk 
North Central 


Allegheny 
Bonanza 
Central 
Frontier 


The Intra-Hawaiian Carriers operate between the several islands « sing the State of Hawaii. 
Aloha Hawaiian 


The Alaskan Carriers provide service among the continental United States and the State of Alaska and within Alaska 

Operating between continental 

U.S. and Alaska Operating within Alaska 

Alaska Pacific Northern Alaska Northern Consolidated 

Northwest Pan American Alaska Coastal Pacific Northern 
Bristol Ba Reeve Aleutian 
Cordova Western Alaska 

Ellis Wien 


Howard J]. Mays* 


The Helicopter Carriers presently operate between airports, central p ffices, and suburbs of New York, Chicago and 
Los Angeles. Originally certificated as exclusive mail carriers they now fi assengers, airfreight and air express, in addition 
to U.S. mail 

Chicago Helicopter Airways Los Angeles Airways New York Airways 
S.-Flag a irriers operating between the United States and 
Some of these carriers conduct operations between 


and the Caribbean and to Alaska and Hawaii. 


The International and Overseas Lines include all | 
foreign countries other than Canada, and over international waters 
foreign countries and some are extensions of domestic trunk lines into Mex 


Alaska Eastern Pan American Transportation Corp. of 
American Mackey Pan American-Grace America 
Braniff National Resort Trans World 

Samoa United 


Caribbean Atlant Northwest 
Delta Pacific Northern South Pacific Western 


7. The All-Cargo Lines operate under temporary certificates authorizing eduled cargo flights between designated areas 
in the U. S., and in one case to the Caribbean and in another to Europe 

Seaboard & Western 

Slick 


Flying Tiger 


AAXICO 
Riddle 


Aerovias Sud Americana 


8. Supplemental Air Carriers are authorized unlimited domestic cha perations and up to 10 flights per month 
individually ticketed or. waybilled between any two domestic points, As of June 30, 1959, there were 23 carriers authorized 


for this service 


lers. Air taxi operators are authorized through 
0 pounds. There are 2,370 authorized. Air- 


The Other classes of operators are the air taxi operators and airfreight forwar 
rwarders operating in domestic interstate and 


the exemption process and can operate aircraft up to a gross weight of | 
freight forwarders also operate under exemption authority. There are 7 
foreign and overseas commerce 








* Certificated cruise carrier. 
Statistical data of these carriers are included 
with Alaskan Airlines. 
* Not operating Statistical data of these carriers are not included in the 
statistical tables 


Statistical data of these carriers are included 
with International and Overseas Airlines. 
Certificated non-mail carriers. 
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OFFICERS 


Stephen, General Counsel 


Stuart G. Tipton, President John I 
Frederick Davis, V.P., Assistant to the President John Lundmark, Assistant V.P., Traffic 

John Hoving, V.P., Public Relations F. J. Macklin, Assistant V.P., Traffic G Director of Tariff 
FE. F. Kelly, V.P., Finance G Accounting J. D. Durand, Secretary 

W. N. Martin, V.P., Public Affairs Bess Udoff, Assistant Secretary 

J. L. O'Brien, V.P., Personnel Relations J. F. Hintersehr, Treasurer 

Leo Seybold, V.P., Federal Affairs W. B. Becker, Director, Operations & Engineering 





DIRECTORS 


James W. Austin (Northeast) W. A. Patterson (United) 

G. T. Baker (National) FE. V. Rickenbacker (Eastern) 

C. M. Belinn (Los Angeles) Robert F. Six (Continental) 
Gwin Hicks (Lake Central) C. R. Smith (American) 

Frank W. Hulse (Southern) Charles S. Thomas (Trans World) 
Raymond A. Norden (Seaboard & Western) J}. T. Trippe (Pan American) 








MEMBER AIRLINES -— 


AAXICO Airlines, Howard J]. Korth, Pres., P. O. Box 875, Miami Int'l Airport Branch, Miami 

Alaska Airlines, Chas. F. Willis, Jr., Pres., 2320 Sixth Avenue, Seattle 1, Washington 

Alaska Coastal Airlines, O. F. Benecke, Co-Manager, 2 Marine Way, Juneau, Alaska 

Allegheny Airlines, Leslie O. Barnes, Pres., Washington National Airport, Washington 1, D. ¢ 

American Airlines, C. R. Smith, Pres. G Chief Exec. Officer, 100 Park Avenue, New York 17 

Bonanza Air Lines, Edmund Converse, Pres. © Chrman-Board, McCarran Field, P. O. Box 39! 

Braniff Intl Airways, C. E. Beard, Pres., Braniff Airways Bldg., Exchange Park, Dallas 35, Texas 

*Canadian Pacific Airlines, G. W. G. McConachie, President, Vancouver Airport, Vancouver, B. C., Canada 

Capital Airlines, David H. Baker, Pres. & Chief Executive Officer, Washington Nat'l Airport, Washington 1, D.C. 
*Caribbean-Atiantic Airlines, Dionisio Trigo, Pres., P. O. Box 6035, Loiza Station, Santurce, Puerto Rico 

Central Airlines, Keith Kahle Pres {mon Carter Field, Fort W orth Texas 

Chicago Helicopter Airways, John §. Gleason, Jr., President G Treasurer, 5240 W.. Gird Street, Chicago 38, Ulinois 
Continental Air Lines, Robert F. Six, President, P. O. Box 9063, Denver 16, Colorado 

Cordova Airlines, Merle K. Smith, Pres. G Gen. Mer., P. O. Box 6203, Anchorage, Alaska 

Delta Air Lines, C. E. Woolman, Pres. G Gen. Mer., Atlanta Airport, Atlanta, Georgia 

Eastern Air Lines, [. V. Rickenbacker, Chairman of the Board, 10 Rockefeller Plaza, New Yor 

Elfis Air Lines, R. F. Ellis, Pres. G Gen. Mer., P. O. Box 1059, Ketchikan, Alaska 

The Flying Tiger Line, Robe rt u Prescott, Pres., Lockheed fir Terminal, Burbank, Califor 

Frontier Airlines, L. B. Maytag, Jr., Pres., Stapleton Airfield, Denver 7, Colorado 

*Hawaiian Airlines, A. D. Lewis, Pres. G Chief Exec. Officer, Honolulu Int'l Airport, Honolulu 17, Hawaii 

Lake Central Airlines, Gwin Hicks, Pres., Weir Cook Municipal Airport, Indianapolis 21, Indiana 

Los Angeles Airways, C. M. Belinn, Pres., Box 45155, Airport Station, Los Angeles 45, California 

Mackey Airlines, Jos. C. Mackey, Pres., Broward County Int'l Airport, 4161 S.W. 11th Terrace, Fort Lauderdale, Florida 
Mohawk Airlines, Robert E. Peach, Pres., Oneida County Airport, Utica, New York 

National Airlines, G. T. Baker, Pres., P. O. Box NAL, Airport Mail Facility, Miami 59, Florida 

New York Airways, Robt. L. Cummings, Jr., Pres., P.O. Box 426, LaGuardia Airport Sta., Flushine 71, New York 

North Central Airlines, Hal N. Carr, Pres. G Gen. Mer., 6201 34th Avenue South, Minneapolis 50, Minnesota 

Northeast Airlines, James W’. Austin, Pres. G Gen. Mer., Logan Int'l Airport, Boston 28, Massachusetts 

Northern Consolidated Airlines, Raymond I. Petersen, Pres. G Gen. Mer., P. O. Box 6133, Int'l Airport, Anchorage, Alaska 
Northwest Airlines, D. W’. Nyrop, President, 1885 University Avenue, St. Paul 1, Minnesota 

Ozark Air Lines, Jos. H. FitzGerald, President, Box 6007, Lambert Field. St. Louis 34. Missouri 

Pacific Air Lines, John H. Connelly, Pres., San Francisco Int'l Airport, San Francisco, California 

Pacific Northern Airlines, A. G. Woodley, Pres. G Gen. Mer., 1626 Exchange Building, Seattle 4, Washineton 

Pon American-Grace Airways, Andrew B. Shea, President, 135 East 42nd Street, New York 17, New York 

Pan American World Airways, /. 7. Trippe, President, 135 East 42nd Street, New York New York 

Piedmont Airlines, 7. H. Davis, President, Smith Reynolds Airport, Winston-Salem 1, North Carolina 

Reeve Aleutian Airways, Robert C. Reeve, Pres. G Supt. Operations, Box 559, Anchorage, Alaska 

Resort Airlines, se B. u ilson, ( hair of the Bd. G ( hief I vec. oO ff.. Post Office Box 354 flamed r, € alif. 

Riddle Airlines, Robt. M. Hewitt, Pri P. O. Box 535, Miami Int'l Airport Branch, Miami 48. Florida 

Seaboard & Western Airlines, Raymond A. Norden, Pres., Seaboard & Western Build., New York Int'l Airport, lamaica 30, N.Y. 
Southern Airways, Frank W. Hulse, President, 1140 Brown-Marx Building, Birmingham, Alabama 
*Trans-Canada Air Lines, Ww. Gordon Wood, V P. Sales LOth Fi., Int'l Aviation Bld Ln60 I niversily Si... Montreal ; P 0) , Can. 
Trans Caribbean Airways, 0. Roy Chalk, President, 375 Park Avenue, New York 22, New York 7 
Trans-Texas Airways, R. FE. McKaughan, President, Suite 814, First City Nat'l Bank Blde., Houston 2, 

Trans World Airlines, Charles 8. Thomas, President, 380 Madison Avenue, New York 17, New York 
United Air Lines, W’. A. Patterson, President, 5959 §. Cicero Avenue, Chicago 38, Illinois 
West Coest Airlines, Nick Bez, President, Boeing Field, Seattle 8, Washington 

Western Air Lines, T. C. Drinkwater, President, P. O. Box 90, 005, Airport Station, Los Angeles 45 
Wien Alaska Airlines, Sivurd Wien, Pres. G Gen. Mer., Box 649, Fairbanks, Alaska 


California 
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Honeywell Accelerometers 
Proven in Air Force Minuteman and 


Titan Tests 


Honeywell occelerometers undergo co sow- 
tooth shock force of 100 G's for six 
milliseconds during test at the Environ- 
mental Test Laboratory of Avco's Research 
ond Advanced Development Division. 


Honeywell Linear Accelerometers, Model 515, were selected by Avco 
for the flight test instrumentation system of the Air Force TITAN and 
MINUTEMAN ICBM re-entry vehicles. The Avco Test Program included 
shock, random vibration, simulated transportation vibration, acoustic 
noise, standard acceleration, peak longitudinal and lateral acceleration, 
and high and low temperature tests. “Honeywell’s Linear Accelerom- 
eters endured our Flight Proof Test Program without structural 
failure and were given our Flight Proof Test Certification” stated Mr. 
Paul Myslicki of Av: Environmental Test Laboratory. 














Type LA-S00 series Linear Accelerometers are potentiometer output 
devices that feature constant damping and linear response. These 
reliable instruments are fluid damped and are designed to operate be- 
tween —65°F and 75°F. Inherently insensitive to cross coupling 
accelerations, these non-pendulous instruments are provided with 
mechanical stops to prevent damage from input accelerations beyond 
the specified range. Write for Bulletin LA-500 to Minneapolis-Honey- 
well, Boston Division, Dept. 11, 40 Life Street, Boston 35, Mass. 


Type 500, 
shown approx. 
Y% size 


, Full Seale Range: = 1 to —60G 
ESRC CARING THE FUTURE Threshold: 0.02 G 

. Potentiometer Resistance: 1,000 
to 4 0 ohms 

Damping Ratio: 0.75 0.35 
typ 

Natural Frequency: 5 to 19 cps 
Cross-axis Sensitivity: %%% of 
full scale 

Shock: to 50 G 

Vibration: MIL-E-5272 

Size: 1%" diometer, 3%” long 
Weight: | Ib. 
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COUNTDOWN...at full fathom five 


autonavigators have proved reliable in an Air 


One day, a new fleet weapon system will be 
on-station beneath the ocean surface—ready 
to hurl retaliatory missiles toward strategic 
inland targets with pinpoint accuracy. This 
new weapon system will be part of the Navy's 
Polaris Fleet Ballistic Missile Program. 

Though new in concept, the Polaris pro- 
gram makes full use of the precision Ship- 
board Inertial Navigation Systems (SINS) 
developed and produced by Autonetics for the 
United States Navy. 

System design and components of earlier 


Force supersonic missile, aboard the Navy's 
surface ship USS Compass Island, and on the 
USS Nautilus and Skate. 

Advanced Autonetics’ Shipboard Inertial 
Navigation Systems—like those to be used by 
the USS George Washington, the first Polaris- 
carrying submarine —will provide the critical 
missile alignment data to insure effective mis 
sile launching. SINS emits no tell-tale signals 
... requires no receipt of external transmis 


sion at any time. 


DID YOU KNOW? 


The flatten ng of the earth at the 
an result in a navigationa 
f almost eleven nautical miles 


poles 
error ¢ 


f not taken into account 


Inertial navigation by Autonetics @ 


A DIVISION OF NORTH AMERICAN AVIATION, INC., DOWNEY, CALIFORNIA - REGIONAL OFFICES 


WASHINGTON, D.C 


AND DAYTON, OHIO 


INERTIAL NAVIGATION/ARMAMENT CONTROL/FLIGHT CONTROL/COMPUTERS AND DATA PROCESSING 





Caravelle Shows Service Dependability 


By David A. Anderton 


Paris—Low engine-failure rate cou- 
pled with relatively high daily utili- 
zation and minimum technical delays 
have characterized the initial period of 
Sud Caravelle twin-jet scheduled service 
with Air France and Scandinavian Air- 
lines System 

Air France's chief engineer, André 
Péan reports a six months average of 
0.37 engine failures per 1,000 hr. of 
engine operation. The airline's Cara- 
velles got 6 hr. daily utilization on win- 
ter timetables with 7 hr. expected later 
this year, and had fewer technical de- 
lays than for any other airplane in the 
company’s fleet. 

SAS Engineering Vice President 
Knut Hagrup reports “almost 7 zi- 
ble” flight remarks about the Rolls- 
Royce Avon Mk. 522 powerplants, 
daily utilizations of 7.5 hr., and pre- 
dicts a delay rate below any other SAS 
transport 

Both airlines are showing 60 to 85% 
load factors on the internal European 
and Middle East runs with the Cara 
velle. Pilots, passengers and supporting 
personnel alike are enthusiastic. 


Caravelle Operators 


Air France and SAS between them 
have run up most of the in-service time 
on the Caravelle. As of Mar. 23, the 
French fleet of 11 planes had a total 
of 9,712 hr. time. SAS’ 10-plane ficet 
had racked up 8,284 hr. Varig, which 
began Caravelle service toward the end 
of last year, has accumulated 1,165 hr. 
on two airplanes. 

Air Algeric’s flight time on the twin- 
jet transport totaled 548 hr., and Fin 
nair, just starting service Apr. 1, had 
148 hr. of route time on its planes. 

Total time for all Caravelles in serv- 
ice totals 19,857 hr. as of Mar. 23, after 
less than one year from the date of the 
first scheduled Caravelle commercial 
service 

All Caravelles currently operational 
are of Mk. 1 configuration, using Rolls- 
Royce Avon Mk. 522 turbojets rated at 
10,500 Ib. sea-level static thrust cach 
But the first Mk. 3 Caravelle, with 
Rolls-Royce Avon Mk. 527 engines 
rated at 11,400 Ib. thrust, was due to 
be delivered May: 1 to Air France. 

Remainder of Air France’s Mk. | 
fect will be converted—by engine 
changes only—to Mk. 3 configurations 
by next spring. 

Deliveries of the Caravelle are con 
tinuing at about four per month, so 
that by the end of this year, Air France 
expects to be flying a total fleet of about 
two dozen Caravelles, most in the 
Mk. 3 configuration. 

Caravelle Mk. 3 is the second step 


AVIATION WEEK, May 2, 1960 


in Sud Aviation’s development program 
for the plane, aimed at a continua! im 
provement in both range and econom 
through minimum changes in th 
lane and its systems. Change to the 
Mk. 3 is a simple one, and involves 
only replacing the engines. 

Mk. 6 Caravelles, now on orde1 
Sabena, also feature an engine chang 
to the Avon Mk. 531, rated at | 
lb. takeoff thrust. But on this m 
wheels and brake system will 
changed to handle the increased g 
weight. The stabilizer will be modif 
and some reinforcements will be m 
Conversion price to make Mk 
planes from Mk. 3 models is 
$70,000 

Final step currently envisioned i 
Caravelle Mk. 7, powered by a pair 
General Electric CJ-805-23 aft-fan en 
gines 

This will not permit 
of the existing airframe, but will 
mand redesign of some parts 
the payoff is expected to be om C 
pared with the Caravelle now in ser 
the Mk. 7 will have double the rang 
50 kt. higher cruise speed, and a d 
operating cost of less than two cent 
seat-nautical mile 

SAS cost comparison between 
Caravelle and Douglas DC-7C, 
carrying 70 passengers on typical 1 
in Europe and the Middle East, sh 
that Caravelle variable operating < 
per round trip and per seat-mile are 
20 to 25% lower than DC-7C compar 
ble costs. On a ton-mile basis, the 
differential shrinks to about 17% 
cause of the large freight capacit 
the DC-7C 


modifi 


Direct operating cost for the Cara- 
velle, according to SAS figures, would 
be about 2.1 cents per seat-nautical 
mile, or about $1.47 per airplane-nauti- 
cal mile. 

The airline believes it possible to 
depreciate the Caravelle over a 10-year 
period instead of the current seven- 
year time allotted to piston-engine air- 
craft. 

Che SAS argument is that the mod- 
ern design of the twin-jet transport 
keeps it competitive for a longer period 
of time. With airplane first costs being 
about the same for the Caravelle as for 
competitive piston-engine or turbo- 
prop-powered transports, annual depre- 
iation works out greatly in favor of 
the Caravelle. 


Direct Costs 


Using a 10-year depreciation for the 
French transport and writing the DC- 
7C off in seven years makes direct op- 
erating costs for the Caravelle about 
30% rors 

Utilization of the Caravelles is con- 
idered high by both airlines, and aver- 
ages about 7.5 hr. per day for the 
Scandinavian carrier and somewhat 
lower for the French. Air France says 
that it is difficult to fly a Caravelle as 
much as 3,000 hr. per year—not for 
technical but for timetable reasons. 
Night flights are rare; apparently the 
still-unsophisticated traveling European 
wants to move by daylight. 

limetable operations for the Cara- 
velle were established by Air France in 
1 conventional way, using route struc- 
ture and average winds, and an added 
15 min. per flight to take care of ground 





Caravelle Development Program 





Designation Ceravetie 1 


R-R Avon 
Mk. 522 


Powerplants 


Thrust, ib., per engine 

Mex. takeof weighi, Ib. 

Lending wt., ib. 

Zero-fuel wt., Ib. 

Oper. wt. empty, Ib. 

Useful load, Ib. 

Vv, 

mM, 

Runway length for takeoff, ft. 

Range, navi. mi., with zero 
wind, full peylead, normal 
fuel reserves 

Delivery yeor 





Cerevelle 3 Caravelle 6 Cerevelie 7 


| 
Gen'l. Elec. 


R-R Avon 
Mk. 531 


R-R Avon 
Mk. 527 


12,500 
103, 620 
98,655 
78,265 


18,965 
320 

77 

, 100 

















TARGETS: MOON AND BEYOND. Guidance and con- 
trol requirements for lunar and planetary travel, and 
for computers that will operate accurately in space 
vehicles, are among problems Sperry is studying 


under current space contracts. 


PRECISION FLOATED GYROS for space “platforms” 
must be as clean as surgical instruments to maintain 
accuracy through thousands of miles of flight. Assem- 

ly is delicate job performed in dust-free laboratories 
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ENVIRONMENTAL CHECK FOR HUSTLER BOMS-NAVIGATION SYSTEM. The USAF's super- 


sonic bomber must maintain global capability 


over a period of years. Here Sperry engineers 
} 


put the control console of the B-58's rugged, highly accurate bomb-nav system through its paces. 


“Sharpshooting” Near and Far Space 


New techniques in inertial guidance, space computing, airborne radars are answering 
the new challenges of space-age navigation. 


ONE OF A SERIES 





THE STORY BEHIND THE STORY 
of Sperry’s Air Armament Division 


Inertial is a word in the news more and 
more, as man ventures farther and farther 
into space. What it means fundamentally 
is built-in, independent guidance to 
target—whether that target be a hamlet 
on the map or a plateau on the moon. 
Inertial navigation success depends 
greatly upon the absolute accuracy of the 
individual guidance system and its gyros 
and accelerometers 

To achieve this accuracy for the Con- 


vair B-58 Hustler bomber .. . and for the 
lunar, planetary and orbiting craft of the 
future ... is the major assignment of 
Sperry’s Air Armament Division. The 
magnitude of this job is seen in the fact 
that since 1950, 25 million manhours 
have been expended on inertial guidance 
by Sperry engineers. 

Air Armament has produced or is de- 
veloping advanced air and space craft 
equipment such as inertial navigation 
components for space-exploring vehicles 
.. . USAF’s lightest and smallest search 
radar... Loran C radio navigation sys- 
tem that can pinpoint position up to 1500 


miles. And when North American's X-15 
takes the first man to the fringes of space 
and back, an advanced Sperry inertial 
system will guide him 

Meanwhile, Sperry continues to re- 
search and develop still more advanced 
concepts for ever sharper “shots” in 
space. Air Armament Division, Sperry 
Gyroscope Company, Division of Sperry 
Rand Corporation, Great Neck, N. Y. 


SPtARY 







time and delays. Measured averages 
for Air France run about two minutes 
for starting, seven minutes from start 
to takeoff, and between 12 and 15 min. 
for landing procedure and run-in. 

Ground time at an airport is deter- 
mined by the delays in handling passen- 
gers rather than the airplane. Including 
refueling, both Air France and SAS fig- 
ure 20 min. is enough, but to move pas- 
sengers out to the airplane means in- 
creasing the time to half an hour. SAS 
complains that some airport authorities 
don't accept the Caravelle as just an- 
other airplane, and as a consequence, 
the airline has to park at the far end 
of the terminal building.. Then the 
passengers have a long watk or bus ride 
to the plane, and that produces further 
delay on the ground. 


Standard Plan 


Simplified flight plans are used by 
both airlines in Caravelle operations. 
SAS uses one standard plan for its 
short Eupropean routes which is modi- 
fied at the last minute to account for 
actual weather. Air France uses sepa- 
rate flight plans for each trip rather 
than a modified standard for all, but 
has carefully studied procedures to make 
planning time a minimum. Flight plans 
for the next leg can be prepared during 
a trip 

Air France calculates its fuel reserves 
needed for a flight by establishing a 
5% route reserve, plus 440 Ib. special 
reserve, plus 880 Ib. allotted for letdown 
procedure from the beacon to wheels 
on the runway. The alternate reserve 
is calculated by allowing 1,540 Ib.—20 
min, time—for holding at 5,000 ft. plus 
i variable amount between 440 and 
1,980 Ib., depending. on conditions of 
flight 

Wind forecasting could stand some 
improvement, says Air France, so that 
fuel and reserves could be calculated 
more precisely 


Flight Training 

Both airlines report low transition 
times for crew members making the 
change to Caravelles. Air France says 
the pilot needs about 12 hr. in the 
cockpit, the copilot 10 hr., and the engi- 
necr cight hours for thorough training 
on the airplane, its flying and operating 
characteristics 

SAS gives its captains and copilots 
about 15 hr. time in the airplane. 

Technical and ground course offered 
by the Scandinavian carrier lasts five 
weeks, and covers theory of jet engines 
ind jet aircraft performance. The com- 
pany divides its flying training into 
two phases. In the first, captains and 
copilots spend three sessions flying the 
airplane and three sessions observing 
others flying the airplane. After this, 
they go to the second phase—three 
sessions of route exercises—and go 
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jiece precision forging Precision turbine wheel is Arcturus forgings cut the 
eliminates hogging, welding. | one-piece Arcturus forging. price of jet engine fins 38%. 








Arcturus is 
Creating Forgings 
Said to be Impossible 


HERE'S ONE RESULT ~> 





PRECISION THIN WALLS AND DEEP DRAWS 
Can these be forgings? They can — and are. Arcturus is creating 
forgings said to be impossible. How? Using remarkable new 
Arcturus forging techniques. The Result? Engineers are taking 
a long new look at the value and use of forgings. Strength? 
These new forgings are stronger because grain flow follows 
contours. Machining? It’s reduced drastically — sometimes elim- 
inated altogether. Materials? Most metals and high temperature 
alloys — 6150 steel; 19-9DL; A-286; M-308; Inco 901; René 
41; 50% molybdenum — 50% tungsten; and others. How to 
get information? Send us your drawings and specifications. 


FORGE AHEAD WITH 


returus 


MANUFACTURING CORPORATION 
4308 Lincoln Blod., Venice, Calif. © Phone: UPton 0-2751 








Western Electric Call Director telephone 


Correct wiring connections made twice as fast ! 


2 Flexprint “Cables replace 22 wires in 
A.W.Haydon’s interrupter timer... 


in one of Western Electric’s con- 
venient unattended office tele- 
phone systems — utilized by both 
the familiar push-button control 
telephones: and the exciting new 
Call Director telephones (shown). 
The multi-function interrupter 
timer performs 12 automatic 
switching functions within the 
Western Electric system. 


The A. W. Haydon Co., Waterbury, 
Conn. switched from conventional 
wiring to FLEX PRINT cables to 
speed up accurate location of con- 
nections and simplify soldering of 
44 terminals. Result: wiring time 
cut in half. 
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Total costs of wiring can be cut as 
much as 50% when FLEXPRINT 
circuits replace conventional wir- 
ing in electrical and electronic as- 
semblies. Let’s see how. Etched 
and insulated to match your exact 
requirements, these flat, flexible 
circuits come in one piece, ready 
for immediate attachment. No 
selection of color-coded wires... 
no cutting to length...no har- 
nesses to lace. Conductors and 
terminations are accurately posi- 
tioned for high-speed soldering 
techniques. 100% reproducibility 
results in consistently uniform 
wired assemblies, Costs of quality 
control testing, trouble-shooting 
and rework are reduced. 


New design engineers’ digest de- 
scribes how FLEXPRINT wiring 
also fits into product-improvement 
and miniaturization programs... 
actual Flexprint circuits 
use... Suggests new ap- 
.. tells you how easy 
it is to get started 
with these modern 
flexible printed cir- 
cuits. Write for copy: 


show S 
now in 
plications. 


PRODUCTS DIVISION 
SANDERS ASSOCIATES, INC. 
CANAL STREET 
NASHUA, NEW HAMPSHIRE 
TUxedo 3-3321 








Fleet Malfunctions and Technical Delays 


Scandinavian Airlines Sysiem 





| 
| 
Number technical 
Number delays 
Flight time malfunctions per | (more than 30 min. 
per 1,000 takeoffs) 


| 


Type aircraft Flight time hours | Number tokeoffs 
per month per month per takeoff 1,000 takeoffs 





CcVv-440 3,850 0 340 
DC-6 ; 1,356 3 540 
DC-68 ; 4,330 940 
pc-7¢ : 5,632 1, 546 





Average 3,792 


Coravelle . 656 





Source: SAS Engineering Deportment; Data for first six months’ operetion of Coravelie 











through normal and emergency proced- and there is a mockup of a new kpit Approach speed for the Caravelle is 
ures, flight planning, and en-route window arrangement for the Ca about that of the SAS DC-6B and DC- 
changes of plan due to simulated engine which may be adopted later. C, so that the pilots have no problem 
failures and decompression. Both airlines are pleased with t in getting used to a hotter pattern 
Total flight time during this course Lear autopilot and automatic ap peed. SAS pilots dump full flaps at 
is about 15 hr. for the SAS crews. The system. Says SAS: “Provided = th the outer marker, though, and maintain 
Caravelle captain then starts a 50-hr. ground ILS installation is good, t minimum final approach speed all the 
period of route training, flying as co- = will fly an ILS approach way in. This way they get a low ap- 
pilot in a Caravelle. The copilot ter than most pilots could hope t proach speed, but it requires some extra 
trainee flics as third pilot during this themselves.” Air Force technic! recision in flying the airplane. 
phase who at first opposed the installati f Anti-skid brake system of the Cara- 
Both airlines are exteremely enthu- — the Lear system, have swung complet elle is liked by the pilots. SAS also 
siastic about the way the Caravelle around now and are among its most en- says the brake chute used on wet or 
handles in the air. “It’s the best air- thusiastic boosters. icy runways has been most effective, 
plane in the fleet on flying character- 
istics,” said Paul Besson, in charge of 
Air France's flight operation at Paris’ 
Orly Airport. “It has the landing speed 
of a DC4, but is more responsive on 
all axes.” 
“Pilot reaction has been extremely 
favorable,” said Hagrup of SAS 


No Control Problems 


Pilots say they can forget they have 
a powerplant, and there are no engine- 
out problems. They report no control 
a 9 either, and like the speed 
yrakes because of the way they: help the 
Caravelle fit into existing traffic pat- 
terns. 

Air France has been monitoring take- 
offs by using airspeed in the conven- 
tional manner, but the use of the IIS 
(integrated instrument service) system 
to control the pitch angle of the air- 
craft has given better information dur- 
ing takeoff than the airspeed indicator 
only. 

SAS monitors takeoff by timing , 
acceleration to 90 kt. and says that - 
such a procedure is “. . . very exact.” Bre. 

SAS comments favorably on the visi- . 
bility from the cockpit windows during First Trans-Ca 
climbout. Air France says that view First of 20 Vickers Vanguard 952 turboprop transports ordered by Trans-Canada Air 
from the windows could be improved, Lines nears completion in Vickers’ new preflight hangar at Weybridge, England. 
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The C-130 Hercules is the fast-loading champ 


Lockheed’s prop-jet C-130 HERCULES was designed to be as 
fast on the ground as it is in the air. It is ideally configured for 
any type of loading—from docks, truck beds, or with mechanical 
loading systems. Its huge aft doors open to provide a 9 x 10-foot 
cargo opening — the lower half of the door serving as a fully 
adjustable ramp up which tanks, trucks, bulldozers can be 
quickly driven. And 92 battle-ready troops or 64 paratroopers 
can board the big C-130 “on-the-double.” 


Hours saved by the C-130's quick loading cuts turn-around time 
to a fraction of that customarily required. Airborne, the C-130 
climbs over the weather to cruise at 315 knots (360 mph). And 
it has intercontinental range. 

Famous for its headline-making “Feats of Hercules”—from 
Pole to Pole, and around the world—the Lockheed prop-jet 
HERCULES provides more Jet Age airlift per dollar than any 
plane flying, now being produced, now scheduled for production. 
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and has produced no unfavorable pas- 
senger reaction. It feels like hard wheel 
braking. 

Air ewes engineers believe the flaps 
of the Caravelle could be improved 
somewhat. The low ground clearance 
of the wing precludes extension of the 
flap chord much further, and any im- 
provement in the flap system would 
probably mean dropping the ailerons as 
well 

No special instrumentation has been 
necessary for the Caravelle. Engine 
rpm. is measured by a precision Jaeger 
_ tachometer which gives a reading accu- 
rate to plus or minus 5 rpm., but 
otherwise instrumentation is standard 

Air France results with the Kollsman 
precision altimeter indicate an accu- 
racy of plus or minus 200 ft 


Few Malfunctions 


Air France says the Caravelle has 
fewer technical delays than any other 
airplane in the company’s fleet. SAS 
shows a figure of 47 technical delays 
of more than 30 min. duration per 
1,000 Caravelle takeoffs. This is more 
than the 35-delays average of the com- 
pany’s gg eg fleet, but consid- 
erably less than its newest DC-7Cs, 
which average 77 delays per 1,000 take- 
offs. 

SAS statistics show about 700 mal- 
functions of all types per 1,000 take- 





Caravelle Orders and Deliveries 


May 1, 1960 





Customer 


Air France 

SAS 

Varig 

Finnair 

Air Algerie 

Royal Air Maroc 
Alitalia 

Sabena 

General Electric Co. 
United Airlines 


Total 
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than the average of the piston 
fleet by a substantial margin, 
than half of the DC-7C figure 
But the airline points out 
Caravelles were production plan 


off the front of the productio: 


numbers 3, 5, 6 and § respectir 
the first four planes in service, « 
these statistics have been ba 
contrast, its first DC-6 was 
106 on the line, and each DC- 
fleet has about 20,000 hr. m 


ber 695 in the DC-6/-6B/-7C series, 
and each DC-7C now in the fleet has 
more than 7,000 hr. 

The Scandinavias carrier is confident 
that the Caravelle will improve so that 
both malfunctions and delays will be 
better than for any aircraft in their 
present fleet. 


Caravelle Modifications 


Modifications on the Caravelle are 
currently low, totaling only about 200. 
This number compares to about 3,000 


offs of the Caravelle, which is lower flight time. SAS’ first DC-7C w 








Bergen Aircraft Cable, Fittings and Assemblies 
Designed for Today's Needs... Tomorrow's Challenge 





SWAGED 
CONDUCTIVE 


CABLE 
Cable — any metal, any con- Now... you can combine 
struction, .002" to 1” di- high break soy di 
ameter. End fittings — stand- 
ard or custom designed, con- 
nections swaged with improved 
rotary hydroformer. 


AIRCRAFT CABLE 
AND ASSEMBLIES 


AIRITE 





Exclusive Bergen 

process swages termi- 

nal with full breaking 

strength of cable (up to 

65,000 psi) . . . yet permits 

_ undamaged passage of non-rotat- 

ing single or multiple conductor 
through the center of cable! 











Bergen will custom design a cable or assembly for your 
project. Our design and consultation service is free, 
Also a prime source for any standard cable, fitting or 
assembly ... and a full line of associated specialties, 


ROPE Co. 


5 GREGG ST e LOD). N.J. 


GUARANTEED FAST DELIVERY. @ FREE! Send for new assembly catalog. @ 
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“Our previous hose gave out after only 1200 to 1400 starts... 


7 


| Thermoid-Quaker Jet-Starter Hose 


ci good as new after 3,500 starts” 


says Mr. B. V. Darress, Maint. Supr. Pan American World Airways 


Jet-starter hose has to take unusual abuse: transmit hot air 
up to 500°F at up to 600 MPH under sub-zero conditions 

. withstand dragging over abrasive surfaces. Yet it must 
be light-weight and flexible ... easy to handle and coil on 
the starter truck for storage—and it can’t kink, collapse 
or burst. 

Thermoid-Quaker Jet-Starter Hose meets these ‘impos 
sible”’ specifications and has proved it can take this kind of 
abuse with Pan American World Airways and the U. S. Air 
Force. According to Mr. B. V. Darress of PanAm, their 
previous hose became unserviceable after only 1200 to 1400 
starts. Thermoid-Quaker hose has already outlasted the 
former hose by three tO one and still looks like new! 


THERMOID DIVISION 


PORTER SERVES INDUSTRY with stee 


RAI 


s a 
¥ 


bber and friction products, asbestos textiles, high voltage electrical equipm 


Economical service like this is extremely important t 
both commercial and military jet operations. In fact, this 
Thermoid-Quaker “Dacron” and Silicone rubber jet-starter 


hose was developed for military use, and is used by the gov 


ernment. “Dacron” cross-braid construction distributes the 
load evenly, prevents kinking; and the seamless silicone pub 
ber tube and bon ling layer resist heat and provide flexibility 
under low temperatures 

Get complete information, including Technical Data, on 
Thermoid-Quaker Jet-Starter Hose from your Thermoid 
Division industrial distributor, or write Thermoid Division 
H. K. Porter Company, Inc., 200 Whitehead Road, Trenton ¢ 
New Jersey. 


H.K.PORTER COMPANY, INC. 


ent, electrical wire and cable wiring 


systems. motors. fans. blowers. s¢ alty alloys, paints, refractories, tools, forgings and pipe fittings, roll form ngs and stampings, wire rope and strand 
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Airline Passenger Terminals Under Constraction at Idlewild 


New multi-million-dollar individual passenger terminals of airlines serving New York International Airport are shown under con- 


struction. Pan American World Airways building is (1) above; American Airlines, (2 


United Air Lines, (3); and Eastern Air Lines, 


(4); American, United and Eastern terminals are now in operation. Construction of additional terminals will take place this year. At 
center of picture is International Arrivals Building and adjacent Wing Buildings where foreign-flag carriers operate their passenger services. 


for the DC-6 and DC-6B fleet, more 
than 1,000 for the DC-7C fleet, and 
ibout 1,000 on the Metropolitans. 

Performance of the Rolls-Royce Avon 
ngines has been remarkable, according 
to both operators. Flight remarks have 
been almost negligible, said Hagrup 

In Air France's carly experience, 
based on four Caravelles in service, they 
were getting 0.7 jet engine failures per 
1,000 hr. of operation, resulting in a 
delay of 1.67 hr. per. 1,000 hr. and no 
engine changes away from the main 
overhaul base. This compared with a 
figure of 2.9 failures per 1,000 hr. for 
its best piston-engine, and delays of 
3.1 hr. per 1,000 hr 


Recent Figures 


Most recent figures from the French 
carrier shows even further improvement, 
ilmost having the failures. On Mar. | 
this year, after 8,299 hr. of Caravelle 
flight time, Air France had an average 
engine failure rate of 0.37 per 1,000 
hr. of operation. 
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Both companies report minor 
lems with cracks in non-primar 
ture, such as flaps, rudders and 
tors. They have been concentrat 
small areas, says SAS, but def 
not in load-carrying portions 
forcements have been designed | 
Aviation or by the airlines, and 
fications in the structure have 


made 


Engine Starting 


Starting the Caravelle engines | 
by batteries in the airplane, t 
supplying a 115-v.d.c. cart t 
station en route. Normal use 
batteries produces about six start 
for recharging is necessary, and 
mum of three starts is possible 

Electrical systems are working 
reports Air France The comp 
planes are equipped with d.« 
using Bendix generators. But 
crease in electrical power requir 
makes the available power margina 

SAS has installed a.c. systems, in 


th 


trast. The airline makes no comments 
ibout its problems, one way or the 
ther. 


Other Systems 


There probably never has been an 
iirplane without hydraulic system 
roubles, and the Caravelle was no ex- 
eption. It started life with some prob- 
lems, primarily cracked tubes, but these 

ive since been solved by replacing the 
iluminum-alloy tubes with steel ones 
SAS reported some failures of the pres- 
ure-regulator springs, and said that 
further planned modifications in the 
ystem should solve the last remnants of 
trouble. 

Brake wear has been heavy in the 
initial period, but that was attributed 
to a tendency by pilots to overbrake, 
1 common routine with any new air- 
lane. As pilots have gotten familiar 
with the brakes, the wear has been re- 
luced markedly. 

Improved brakes will be added to the 
Caravelle on the Mk. 6, and should im- 
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THE STATS ARE IN 


RAVEN 
MOST 
VALUABLE 
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Leading in all departments in the light 
helicopter /eague is the Army H-23D Raven 
— the /atest in a helicopter line noted 

for its seemingly endless growth potential. 


Here are highlights from an impressive 
array of statistics on the D Model Raven 
from Camp Wolters, Texas, U. S. Army 
Primary Helicopter School, and 

the world's largest helicopter operation 





Total flight hours training per month 7,000 
Number of Aircraft 130 


Availability, Including All 
Maintenance And Overhaul 85% 


No. Autorotation (Practice Power Off) 
Landings per Schoo! Day 1,000 


Overhaul Life (Major, all components) 1,000 Hrs 


Maintenance Hours, Ravens vs 
all Army Average less than 50% 











One figure is missing from our collection... 
because it /s inestimable. That's the va/ue 
of the investment in dynamic components 
with designed-in future. They're ready now 
to drive entirely new craft of even greater 
economy and versatility. 





Designs are one thing. Deliveries another. 
Both come from 


HILLE rQ 
AIRCRAFT 
CORPORATION 
PALO ALTO, CALIFORNIA WASHINGTON, 0.C 
Adhesive Engineering Division *‘ San Carios, Calif 





prove service life considerably. Both 
airlines are pleased with the anti-skid 
feature of the Caravelle brakes, and 
SAS considers such brakes mandatory 
for all passenger-carrying jet aircraft. 

Air conditioning and de-icing system 
has given some trouble, particularly in 
the automatic controls. Some of the 
hot-air tubes have cracked, and the 
cockpit de-icing has been criticized by 
pilots. But these troubles are reported 
completely under control. 


Gear Failures 


Landing gear and door indicators 
have sometimes failed to work, because 
f microswitch failures, but these are 
being modified, SAS says. 

SAS points out that the fuel flow and 
quantity measuring system has not 


New Passenger Facilities at London Airport 


Model of the new $8.4 million passenger complex now under construction at Londo 
port shows bridges and ramps leading to the aircraft stands (above) and over-all view 
All administration facilities and the main restaurant are located 


facilities (below) 


three-story office blocks which flank the passenger building. 


become operational by the end ef 1962. 
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worked to its entire satisfactior 
problem is not the few and min 
nical troubles, but rather the a 
System accuracy is a big impr 
over the installations for piston 
airplanes, but it is not good en 

jet aircraft. 


Radio Equipment 


Radio equipment, general 
to that used in SAS’ DC-7¢ 
reliable, the airline says. The 
a strange problem with inte 
caused by passenger use of 
transistor radios. The 
that the problem will be solv 
provements in the portabl 
cause it seems impossible to ke 
sengers from carrying them 

Air France technical experts 
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Facilities are exp 
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Critical electrical parts in high - heat environments are typical 
applications for “Teflon” —a vital material which R/M spe- 
cialists can best fabricate into the forms you need and deliver 
according to your schedule. New bondable R/M “Teflon” 
further increases applications in the aeronautics field. 


If it calls for 
TEFLON, just 
call for R/M 


No need to restate the unique combina- 
tion of electrical, chemical and physical 
properties of “Teflon.” You know that 
for many aircraft and missile parts 
calling for high dielectric strength and 
heat-resistance, there simply is no 
substitute. 

Your main concerns with “Teflon,” 
then, are where to get it fast and who 
can best meet your specs. 

On both counts, the answer is R/M. 
A pioneer in the processing of “Teflon” 
into sheets, rods, tubes, tape, hose and 
other machined parts, R/M offers you 
a complete “Teflon” service — a service 
that can help assure you optimum 
performance and reliability of critical 
components. 

It will pay you to talk “Teflon” with 
R/M. Call your nearest R/M district 
Office (listed below) or write Plastic 
Products Division, Raybestos-Man- 
hattan, Inc., Manheim, Pa. 


“Registered trademark for Du Pont fluorocarbon resin 


M 


PLASTIC PRODUCTS DIVISION 


RAYBESTOS-MANHATTAN, INC. 


Manheim, Pa. 


BIRMINGHAM 1 © CHICAGO 31 © CLEVELAND I6 « DALLAS 26 
DENVER 16 © DETROIT 2 © HOUSTON | © LOS ANGELES 58 
MINNEAPOLIS 16 © WEW ORLEANS 17 © PASSAIC 
PHILADELPHIA 3 « PITTSBURGH 22 « SAN FRANCISCO 5 
SEATTLE 4 © PETERBOROUGH, ONTARIO, CANADA 


SPECIALISTS IN ASBESTOS, RUBBER, 
ENGINEERED PLASTICS, SINTERED METAL 
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Sta-bil'‘i-ty 


World’s Record #] Bloom fie ld, Conn. Z " e established neu world ree 
by flying the H43-B Huskie turbine helicopter to 30.100 ft. 


World’s Record #2 urds AFB, Calif. r Force established new world 


yw 


rd by flying the F-106 over an 18 km course ; 
ice, averaging 1,525.9 mpi 
Stability augmentation fron leadies both of these 
record-sett ng ve hicles. In m le the Navy Terrier and 
Tartar, the Army Nike-Zeus; and in submarines the Polaria 
class, Nortronics, Precision Products De partme ni 
al to accurate positioning and control. 


supplies gyros fundament 


The Precision Products De partme? f forme rly 
A le rican-Standard, M litary Pro luct dD rision is re sponsible 
for the Polaris T ype 1] P¢ riscope Sy fem for narigaling 


submerged, and the submarine Radiometric Sertant for 


Aalit 


“shooting the sun’’ in poor visibility 
Opportunities for Winning this degree of acceptance has created new 
Engineers career opportunities in advanced design, production and 
applications engineering. Nortronics, Precision Products 
Department, Norwood, Massachusetts. 


PRECISION PRODUCTS DEPARTMENT 


€) NoRTRONICS rece tifa 


Highway #46 2486 Huntington Drive 
A Division of NORTHROP CORPORATION Teterboro, New Jersey San Marino, California 





Lights Installed at London Heliport 
Westland Aircraft's London heliport has been equipped by General Electric Co 


Thames River. Colored signal lights indicate if approach is correct, too high or too 


is no pattern to their minor technical 
problems, and they apparently are com- 
pletely random 
Perhaps the best last word on the 
Caravelle comes from SAS’ Hagrup 
Frankly, we have been looking for 
ome disadvantages during our opera- 
tions with the Caravelle and its rear- 
engine mounting. There have been a 
large number of inquiries from airlines 
ill over the world on this subject, with 
1 varictvy of suggested disadvantages 
We expected to encounter some 


weight and balance problems wh« 
put the aircraft into scheduled 
We were especially concerned wit! 
probable need for certain restr 
in passenger seating. We have 
impose no such restrictions, 
have not run into any weight 
balance problems Che center of gt 
behaves just as perfectly in the ‘ 
velle as in the best piston- 
urcraft today 

“We have been unable to det 


disadvantages 


Subsidy Bid Rejection Proposed 


Washington—Civil Acronautics Board 
ittorneys have rejected bids for subsidy 
cligibility filed more than a vear ago by 
Slick, Riddle, AAXICO and Flying 
liger Line in the Domestic Cargo- 
Mail Service Case 

At the same time the attorneys rec 
ommended that all of the cargo carriers 
except AAXICO, which suspended 
common carriage operations last year, 
should be granted permanent operating 
iuthority over their present route sys 
tems with the proviso that the air- 
lines offer regularly scheduled service 
AAXICO’s operating certificate should 
not be renewed, they said 

Speaking for CAB’s Bureau of Air 
Operations, the attorney's recommenda- 
tions were released in a tentative state- 
ment of position. Reasons behind the 
recommendations will be detailed in a 
brief being prepared for presentation to 
a hearing examiner on May 26. 

Remaining portions of the bureau's 
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tatement mmended that 
lines be permitted to conduct 
service to and from domesti 
installations on a flag stop basi 
nection with their scheduled r 
crations 

Such service would bi 
wherever the military bases are lo 
near the airline’s cities of origin 
destination 

Both combination and all-carg 
lines, the attornevs said, also shoul 
allowed to provide flag stop ser 
scheduled all-cargo flights to 
shippers who may have sufficient 
umes of cargo to warrant the 


++ 


under individual temporary exempt 
granted by CAB 

Ihe bureau took a similar stan 
the airlines’ request to have truck p: 
designated on their certificates and 
ommended that such truck-air 
be provided on an individual temp 
exemption basis 


Lt 
with lights for night operations (AW Apr. 6, p. 44). Westland Widgeon lands on pad 


sta-bil‘i-ty 


The GR-H3 rate gyro in this 
application weighs less than 
four ounces, has 0.5% linearity 
to half range, 2% to full range. 
Constant-damped, the GR-H3 
requires no heaters, can be 
supplied with compensated 
damping from — 65°F 

to +210°F. 

GR-H3 units on test exceed 
10,000 hours life at 150°F 
ambient, 7000 hours at 200°F 
ambient. 


If you need gyros 

of proven reliability, 

Write 

NORTRONICS, Precision 
Products Department, Norwood, 
Massachusetts. 


€\worTRONICS 


/ MORTHROP CORPORATION 
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WOODEN MOCKUP of the Vickers VC.10 at Weybridge, England. First of the turbojet transports will fly in fall of 1961. 


VC.10 to Use Split System for Control 


By John Tunstall 


Weybridge, England—Vickers VC.10 
four-turbojet transport, now under con- 
struction at Vickers-Armstrongs’ plant 
here, will utilize an all-powered-control 
system, split between hydraulic and ele 
trical systems. 

The hydraulic system will power 
variable incidence tail plane and 
spoilers, and the electrical system will 
operate the elevators and ailerons. S\ 
tems will operate as a duplex unit, but 
in the event of failure of one system 
the other is capable of maintaining lat 
eral and pitch control 

Each system, Vickers said, is 
cated and contains its own emergency 
ram air turbine. The company currently 
is building a $750,000 full-scale systems 
test rig to prove out the power controls 
and autopilots. 


Three VC.10 Versions 


Project work on three VC.10 versions 
—a swing-nose freighter (AW Feb. 15, 
p. 50), a Super VC.10 with a 30-ft. ex- 
tension in nose and center sections, and 
the VC.11 medium range version—has 
been completed. British Overseas Air- 
ways Corp. currently is negotiating for 
a reported 10 Super VC.10s. The air- 
line has ordered 35 VC.10s powered by 
Rolls-Royce Conway rear-mounted by 
pass engines, and holds options on 20 
more (AW Sept. 21, 1959, p. 38 

Vickers is completing the first of 


dupli- 
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three VC.10s which will be used in the 
certification program; first flight is 
scheduled for the fall of 1961. Maxi- 
mum cruise speed will be Mach .86 

Control layout is based on a combin- 
ation of electro-hydraulic and duplex 
hydraulic power systems in conjunction 
with sectionalized control surfaces. To- 
tal failure of both systems is countered 
by two ram air turbines, one driving an 
ilternator which energizes 
bus bar; the other drives a turboprop 
This unit can power four of the six 
spoilers, the tailplane, slats and flaps 
In the duplex autopilot installation, 
each autopilot commands an independ 
ent master control unit in each control 
lhe Bendix autopilot is made un 
der license by Elliott 

On an emergency approach, the ram 
turbopump would be switched to the 
spoilers and tailplane 

The ailerons and elevators are 
divided into four sections and the rud- 
der into three, making a total of 1] 
control surfaces, each powered by its 
own independent _ electro-hydraulic 
power unit which acts directly on the 
respective surface. The packaged units 
are of Boulton Paul Aircraft, Ltd., de- 
sign and are adapted versions of equip- 
ment fitted in Britain’s V-bombers 

Any three units in either of these 
control axes can neutralize a fully de- 
flected runaway section without change 
of aircraft attitude until the malfunc- 
tioning section is switched off by the 


mn emergency 


axis 


each 


pilot. It will then ‘trail, heavily damped, 
to a minimum load position and then 
automatically lock. mechanically against 
flutter and gust leading. Vickers main- 
tains the aircraft can be flown safel 
with only one section operative. A col 
spring strut in the linkage to 
surface allows the common link 
remaining surfaces 


lapsible 
cach 
ge to operate the 
unhindered 


Control Linkage 
I he 


cis 


clevator and rudder control sys- 
ire fully duplicated. The elevator 
me pilot's control col 
on the control valves of 
itors and those from the 
column operate on the 
inner pair, the system being duplex and 
coupled at the flight deck and the rear 
if the cable system 
Only a small part of the control link 
5 are subject to heavy loads—that sec 


, 
link iges from 
umn operate 
the outer el \ 


other 


CT yniot 


! 
r 
« 


ipe 
tion running from the pilots’ control 
olumns to the “feel” simulator unit 
laced behind the cockpit. Rods and 
ire used where the circuit geom- 
etry becomes complex but very large 
sections are severed by flexible cables 
tensioned. Both manual and 
autopilot input signals are processed by 
the unit. 

Also duplicated are the normal and 
automatic trimming systems of the hy- 
draulic-operated variable incidence tail- 
plane. 

The hydraulic system itself is dupli- 


) 


| 
| 
I 


evers 


suitably 
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VANGUARD torsion box sealing rig (left) will be scaled up for the VC.10. The box is half-filled with sealer and rotated. Almost 
the whole wing torsion box of the VC.10, including webs and inboard ribs, is machined, as is more than 50% of the airframe 
structure. At right, center fuselage section of the first VC.10 is under construct Three VC.10s will be used for certification. 


ee 


- Nw 


s 


cat 
TORSION BOX test specimen is shown at Vickers’ Weybridge plant. The VC.10 wing is of four- and three-web- construction with 
closely spaced integral ribs. Integral wing skin-stringer panels are milled from slabs 23 ft. 6 in. x 2 ft. 6 in. x 3 in. thick. 
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Mockup at right shows flight engineer's position in the VC.10. 





cated: the two motors driving the tail 
plane transmit through a differential 
and irreversible worm gearing 
a. ARE. Ailerons and spoilers are functionalls 
fowth wnT dependent, the control linkage for the 
poilers being hydraulically operated 
from one pilot's column and the linkage 
to the clectrically-operated ailerons be 
ing connected to the other side of the 
shafting. At cruise, ailerons and spoilers 
share the lateral control load equally 
Spoilers also double as air brakes and 
simultaneous lateral control and air 
brake input demands are summed in a 





Yee Ler | 





mixing box in each wing. Each of the 
poiler sections has two jacks with the 


AILERON & SPOILER CONTROL SYSTEM control valves coupled in pairs 


a ————— __ Production Details 
AT CRUISE the ailerons and spoilers share the lateral control load equally. Spoiler mixing More than 50% of the airframe strus 
boxes combine simultaneous lateral control and airbrake input demands. ture is machined. Machined parts in 








clude virtually the entire wing torsion 
box including the webs and inboard ribs, 
the fuselage side panels in the center 
% : section of the wing, and the window 
enna ZX y a ; panels elsewhere along the fuselage 

The wing is of four- and three-web 
construction with closely spaced integral 
ribs. Integral wing skin-stringer panels 
ire milled from slabs 23 ft. 6 in. x 2 ft 
saint statins uaadias f 6 in. x 3 in. thick. Chord curvature is 
imposed by shot peening. The wing is 
made in five sections and provides in 
tegral tankage from tip to tip. Inspec 


ELEVATOR CONTROL tion panels, Vickers emphasizes, are in 
SYSTEM 


the upper compression wing skin 





a Outstanding production items are 
ee the center fuselage panels (minimum 


- thickness 12 gage) machined integrally 
from slabs 34 ft. 6 in. x 6 ft. x 2 in 
ELEVATOR linkages from one pilot’s control column operate on the control valves of the thick. Each panel includes two escape 
outer elevators and those from the other pilot's column operate on the inner pair. hatches and four windows. Decision t« 


—e 


a“ . 
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machine the panels rather than employ 
chemical milling techniques stems from 
Vickers’ need to exploit its machine ca- 
pacity and know-how established with 
the Vanguard. 

A considerable amount of stainless 
steel is used in the VC.10 airframe but 
no titanium is used outside the engine 
bays. Laminated reduxed sandwich con- 
struction is used on control surfaces 
mainly for matching reasons, and in 
chassis doors and some floor panels. But 
in other areas, notably in the empen- 
nage, the construction is used to resist 
noise fatigue damage 

Major stainless steel members include 
the engine cantilevers, front and rear, 
each linked across the fuselage by steel 
beams and from which the engines are 
suspended in pairs; fuselage frames at 
the wing/fuselage junction; main land- 
ing gear struts and the transverse mem 
ber of the chassis structure. The steel 
frames form the ends of a torsion box 
which is closed by a stainless steel spot- 
welded stringer/skin construction. Skin 
is a special Firth-Vickers 80-ton high 
tensile stainless steel sheet which saved 
400 Ib. in this weight-critical area 


Steel Bolts 


All steel bolts used by Vickers are 
machined with a slow taper as an anti- 
frettage device 

Direct support of the rear fuselage 
during landing is structurally desirable 
with rear-engine configurations and 
Vickers has distributed the wheel reac- 
tion through a triangular structure be- 
tween the main strut attachment aft 
of the wing torsion box and the fuselage. 

More than 50% of the transport’s 
uirframe will be milled from solid billets. 
Highlighting the production tooling and 
jigging installed—it includes 147 mulling 
machines—is a punched card control jig 
borer which will be used on major bolt- 
ing assemblies, to eliminate troublesome 
reaming operations on the line, and to 
increase the number of interchangeable 
structural components. 


Fuselage Frames 


Forged stecl rear fuselage frames are 
mounted obliquely to increase the shear 
strength in this area, and a keel mem- 
ber which provides structural continuity 
under the landing gear cutout is of 
massive construction, 42 ft. long, 6 ft. 
deep, and 20 in. wide 

Reduxing, apart from its use in sand- 
wich construction, is confined to rein- 
forcement around cutouts, doublers and 
in the lamination of a few complex 
sections in the frames and floor mem- 
bers. 

Elsewhere, the construction is con- 
ventional with frames and stringers run- 
ning continuously, and the frames also 
ire continuously cleated to the skin be- 
tween stringers 

Vickers feels that there is little to 
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otitis SEARED ALO ORE 


temperature fasteners 


AMS5735 = A286 
Non Magnetic = Heat Resistant 


== 


HEX HEAD BOLT MHH 3001 


=~ 


SOCKET HEAD — CAP SCREW 








a Fasteners for elevated ial 


>. temperature service. . ~~ 
Send for DATA CATALOG 286 Oo on 8 


AN-NAS-MS-& Special hardware Trentino 
manufactured to the exacting demands SOCKET DRIVE SET SCREWS 
> for todays unfailing reliability. MSS 1601 
CERTIFIED AIRCRAFT QUALITY 
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| 10 DAY DELIVERY on Tough Special 


“if we don't stock it. . we'll make it” ca 








WRITE « WIRE + PHONE 


ay tbo PARTS CO. [iii 


ependabitity” ( nutT— 
CULVER CITY, CALIF 4 . STANDARD & JAM 


MN 105 
TWX CVR CY4138 
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G.E. X-RAY... KEEPS ‘EM FLYING 





PRODUCTION RADIOGRAPHY — 
OX-250, in semi-automatic housing, 
checks turbojet components to assure 
defect-free welds. 


NON-DESTRUCTIVE 
INSPECTION 
BY X-RAY 


.s D. =. 
y, = 


XERORADIOGRAPHY uses erasable 
metal plates, cuts exposure-to-viewing 
time to less than a minute. No dork- 
room or x-ray films ore needed. 


X-RAY / 
ANALYSIS 


DIFFRACTION — For identification 
and quantitative analysis of crystal- 
line material for substances or com- 
pounds. Records on film or chort. 


CAMERAS AND 
ELECTROMECHANICAL 


~~. EQUIPMENT 
> 


For fuller information or well-grounded advice on 


MAINTENANCE RADIOGRAPHY — 
This OX-175 cut cost of inspecting oil 
cooler radiator from $40.00 to $5.00, 
eliminated need for disessembly. 


DIRECT VIEWING — G.E. offers TVX 
image intensifying system (shown) 
plus conventional fluoroscopic units 
for production-line inspection. 


SPECTROMETRY — For direct meas- 
urement of x-ray emission spectra. 
Speeds quantitative analysis for 
chemical elements. 


PRECISION CAMERAS — Aerial 
cameras, radar recorders and other 
electromechanical devices for aircraft 
and missiles. 


specific applications, get in touch with your General Progress Is Our Most /mportant Prodvet 


Electric x-ray representative. Catalogs and other data 


on any of these products are available by writing us 
directly, X-Ray Department, General Electric Com- G t N a 0 A L Eb LE CT A | C 


pany, Milwaukee 1, Wis., Rm. WA-54. 
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choose between various flap systems. | AIRBORNE SPECIAL ACTUATOR 


But the ability of utilizing the flap 
satisfactorily for takeoff is an advantage | 
obtained with the Fowler flap and is | 

achieved without any significant engi- | POWERS ACI Z TRIM SYSTEM 
neering penalty. 


Slat Selection 


The choice of slats instead of a 
drooped leading edge was based on acro- 
dynamic advantages significant enough 
to justify the added complexity of the 
engineering and hardware. The de-icing 
problem has been met with the use of 
telescopic tubes which bridge the wing- 
slat gap. 

Although the slats and flaps are inter- 
connected, both can operate independ- 
ently 

Flaps are made in 10 section and 
are motored through worm gearing from 
a torque shaft running the whole length 
of the flap section, and driven by duplex 
hydraulic motors. Failure of one motor 
or its associated hydraulic system only At right, a detail drawing of 
halves the flap development rate. Slats, “e Boeing 707 horizontal sta 
which are divided into 16 sections, are biizer trim system. Airborne 
similarly operated Development of R-1604MS ROTORAC actu 
asymmetry in cither system is sensed by Stor Ceres he cerew pact 
. except when ship ts or 
a.c. phase difference units at the ends sctantn busin dele ex 
of the torque shafts. These cause the S aca. on, 8 aia. oft ct 8 
hydraulic motors to be isolated and the in.ib. mex. load, reversing 
flap and slat extension arrested until the every 4 sec. Weight of actu 
ator—39.5 ib. Overall iengt 
—16in 





aircraft touches down 


Lift Coefficient 
Full length slats and large chord 





Fowler flaps, both age 


double the lift coefficient of the basic 


VC. 10 wing Because of its function—operation and of the external load against 


A Vickers acrodynamicist explained of a primary flight control on the carefully tailored perform- 
that the flaps have been optimized for Bocing’s 707 — this Airborne ances of the motor and servo 
takco# using a novel extension geom- ROTORAC large special actuator clutches. Result: smooth acceler- 
etry which ensures 90% extension for must provide the utmost reliabil- ation from 0 to 180 rpm in 0.4 
only 20 deg. deflection Takeoff dis- ity under almost continuous off- second and shock-free reversal in 
tance under standard conditions, fully on-reverse type operation d 0.1 second, both at full load. 
factored at gross weight, is 7,000 ft its response must be quick, even Airborne offers you engineering 

Approach speed of the VC.10, it was though maximum torque | of this caliber to meet needs for 
pointed out, was down to 100 Kt. at its acceleration are limited by spec- almost any special roti li 
cmpty weight, rising to 122 kt. at a Me Ses ey ‘ ee eee 
landing weight of 200,000 Ib. Vichers ification — to avoid inadverten electromechanical actuator—large 
also has devised a periscopic system structural overloads. or small. And where requirements 
which will be installed in the flight To control torque, Airborne ¢ are not unique, we provide a line 
deck and will give the pilot an optical veloped a special friction clut of modular-type actuators, devel- 
view of the jet pipes which limits output to 1500 in.- oped by Airborne to simplify de- 

Ib. maximum and yet will transmit sign and specification. Just give 


Short SC 1 VTOL 1209 in.-lb. under any condition. us the facts on your application 


Controlled accelerations were and we will be happy to make a 


" . . 
Makes Full Transition achieved by balancing the inertia proposal. Contact any of our offi- 
es characteristics of all rotating parts ces for further information. 
Short Brothers & Harland SC.1 delta . 


wing VTOL research aircraft has com- 
pleted the entire sequence of flight op- 
crations for which it was designed os 
lransitions from jet-borne hovering —— 
to wing-borne forward flight and the Po t r)Ty r ea 
reverse were made. Previously the air- =—.- > a, ; ; f St AVE 
craft had taken off vertically and ® 
hovered, using its four downward-point- Engineered Equipment for Aircraft and Industry 


ing Rolls-Royce turbojets, and had 
AIRBORNE ACCESSORIES CORPORATION 


flown conventionally on the single hori- 
zontally-mounted propulsion engine HILLSIDE 5, NEW JERSEY « Offices in, Los Angeles and Dallas 
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ROLLS-ROYCE CONWAY bypass turbojet is now én service with DC-8s, such as that of Trans-Canada Air Lines (above) and 
Boeing 707-420s. Specific fuel consumption at 36,000 ft., 475 kt., at 4,625 ib. thrust, is .900 Ib./hr./Ib. Basic dry weight is 4,544 Ib, 


Design Details of Rolls-Royce Conway 
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CUTAWAY of the RCo. 12. Both shafts rotate anti-clockwise, viewed from the rear 


CONWAY RCo. 12, Mark 509, for the Douglas DC-8. Over-all length is 131.6 in. Bods 
diameter is 42.2 in. Seven-stage low-pressure compressor is driven by a two-stage turbine. 
A nine-stage high-pressure compressor is driven by a single-stage turbine. 
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By Robert I. Stanfield 


Montreal—Bypass configuration of the 
Rolls-Rovee Conwav turbojet was de 


} 


igned to produce a low specific fuel 


| 
nsumption 1 high powcr-to weight 
t ind a minimum jet-noise level 
Intended for use in long-range trans 
rts, the civil Conwav—the RCo. 1 
is now in service with Bocing 707-420s 
nd Douglas DC-Ss 
The Conway includes 
W-DI unre OmMpressor driven by 
turbine. A nine-stage high 
ompressor is driven by a sin 
turbine. The annular combu 
hamber contains 10 straight-flow 
flaine tubs ind a bypass duct which 
unds the engine from the deliver 
low-pressure compressor to the 
if the exhaust unit. A thrust rn 


unit and 


silencer nozzle mav be 
t the cngim 

the Conway's bypass configura 

iirflow from the low-pressur 

ssor 1s divided into two flows in 
mMpressor intermediate ising 

\ large proportion is induced int 

the high-pressure compressor, the re 

mainder flows on the outside of the en 

gine through an annular bypass duct te 

the junction of the engine and jet pipe 


Bypass Advantages 


, Advantage of th 

cited by Rolls-Rovece 

@Cool bypass air joins the exhaust 
gases in the jet pipe, lowering the mean 
pipe temperature and reducing th 
velocity of the gas stream leaving the 
final nozzle, thus providing a high pro 
pulsive efficiency. Relatively high com 


bustion chamber temperature of the 
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CONWAY MARK 509, above, being suspended in Trans-Canada 
Air Lines test cell at Montreal Airport, Quebec. The two TCA 


cells can take engines of up to 30,000 Ib. thrust. 


lop, right, 


shows Conways on the assembly line at Rolls-Royce’s Derby, 


England, plant. 
thrust reverser at TCA's maintenance base. 


bypass engine maintains a high cycle 
ctfhciency. Combination of these two 
factors provides optimum conditions for 
low specific fuel consumption 

@ Jet noise level is reduced due to the 
low ict velocity and the fire risk di 
minished by the blanket of cool air 
iround the hot engine 

¢ Engine sections are scaled down in 
diameter and length, producing a lower 
total engine weight than that of a 
simple jet engine with the same air 
flow, due to the proportion of low-pres- 
bypassing the high-pressure 
combustion system and 


surc it 
COMpressor, 
turbines 
@ Assembly on engine is facilitated by 
the two-section bypass casing. The front 
section is fitted before the nozzle box 
and turbines due to its smaller diameter 
Rear section is bolted to the front sec 
tion. Bypass air flows in the annular 
space formed by this casing and the en- 
gine main outer casings 

Rolls-Royce emphasizes that higher 
takeoff thrusts are automatically given 
by the Conway on cold days. Reason 
the company’s method of thrust limit- 
ing on compressor delivery pressure 
rather than cxhaust gas pressure. 
Though rated under ISA (International 
Standard Atmosphere) conditions at a 
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At right Mark 509 with Douglas engincered 


guaranteed minimum takeoff th: 


17,500 Ib., the RCo 
tionally approved by both the Air 
tration Board and the Federal A 
Agency for takeoff thrust of up t 
000 Ib 

The first Conway engine 
in August, 1952. As of Apr 
the bypass powerplant had 
lated 27,212 hr 
time. RCo 
800 hr overhauls, wh 
expected to increase to 1,000 hr 
the end of 1960, 1,600 hr. -bef 
end of 1961, and 2,000 hr. by mi 
By late 1962 1.000.000 hr. of 
service is expected, plus exp 
gained from military Conways 
Handley Page Victor 2 bomber 


between 


Conway History 


The first Conway prototype 
RCo. 2, turned out in Januar 
which achieved 10,000 Ib. thrust 
bench testing 
was type tested at a dry rating of 
Ib. in August, 1955, intended f 
Vickers V.1000 military transp« 
V.1000 was canceled in Ni 
1955, following which an uprat 
sion of the RCo. 5—the RCo 
ran 14,500 Ib. thrust during ben 


12 has been 


Next stage, the R‘ 


RR 
i 


of bench-hangar-fi 
12s are starting out 


* 
j 


ing—was proposed for use with the Vic- 
tor B.2. The RCo. 11, of 17,250 Ib. 
thrust, was later produced for this air- 
raft 

lhe civil Conway line began with the 
RCo. 10, with a guaranteed takeoff 
thrust of 16,500 Ib. The engine was 
riginally offered to customers to com- 
rence airline service early in 1960, with 
the understanding that it would be up- 
ited after about 12 months—in the 
field, at no additional cost—to give a 
guaranteed takeoff thrust of 17,500 Ib. 
the RCo. 12 rating). 

Development proceeded at a rapid 
ace so that the RCo. 12 rating has 
een offered from the beginning of air- 
ine operation. Civil Conway variants 
clude: 
®RCo. 12. Minimum guaranteed take- 
ff thrust, sea level static, ISA, is 17,500 

Specific fuel consumption at 36,000 
ft., 475 kt., at 4,625 Ib. thrust, is .900 

hr./lb. Basic dry weight is 4,544 
lb, Engines will be installed in the Boe- 
wg 707-420 (15 aircraft for BOAC, 
four for Lufthansa, two for Varig and 
three for Air-India) and in the Doug- 

DC-8 (six aircraft for Trans-Canada, 
x for Alitalia, and three of the four 
r Canadian Pacific) 
eRCo. 15B. Minimum 


guaranteed 
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takeoff thrust, sca level static, ISA, is 
18,500 Ib. Specific fuel consumption at 
36,000 ft., 475 kt., at 5,040 Ib. thrust, 
is .864 Ib./hr./Ib. Basic dry weight is 
4,582 Ib. Improved performance over 
the RCo. 12 is achieved basically 
through increasing capacity (air mass 
flow) of the first stage of the low-pres- 
sure compressor. Prototypes can be de 
livered from September, 1960. The en 
gine enters production April, 1961 
Modification kits for conversion of 
existing RCo. 12 engines to the 15B 
standard during overhaul will be avail 
able in the first quarter of 1961. These 
engines eventually will power Canadian 
Pacific’s four DC-S8s (flying 4,150 naut 
mi, routes); the first three aircraft will 
take RCo. 12s to a high modification 
standard; the fourth will be delivered 
with the RCo. 15B in June, 196] 
@ RCo. 42/2. Minimum guaranteed 
takeoff thrust, sea level static, ISA, is 
20,250 Ib. Specific fuel consumption, 
36,000 ft., 475 kt., at 5,400 Ib. thrust, 
is .800 Ib./hr./lb. Basic dry weight is 
5,001 Ib. Additional thrust and im 
proved fuel consumption is through use 
of an increased capacity low-pressure 
compressor and a rebladed low-pressure 
turbine to suit the new compressor 
Selected bypass ratio is 0.6. High 
pressure compressor, combustion equip- 
ment and high-pressure turbine are un- 
changed from RCo. 12 and 15 standard 
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CHART SHOWS DIRECT operating costs for 1,000-naut. mi. stage against bypass ratio 
indicating an optimum between a 0.7 and 1.05, depending on noise requirements. 


engines. Conversions of the latter en- VC.10 transport and large freighters o 

gines (which would be extensive) can about 350,000 Ib. maximum = gros 

be accomplished with modification kits weight 

available in 1962. The RCo. 42 will go About 265 civil Conways have been 

into production in December, 1961; the ordered. Of these, 259 are RCo. 12 

engine is intended for the Vickers (155 Mark 508s for the Boeing 707; 
104 Mark 509s for the Douglas 2-8); 
six are RCo. 15B Mark 512s, ordered 


TEST RELAYS FASTER, MORE ACCURATELY, WITH EECo’s ALL-NEW — ¢. the DCS (Canadian Pacific) 


For the RCo. 12s utilized with the 


Boeing 707-420, Rolls-Rovce manufac 
tures the pod, thrust reverser and s 
lencer. More than 2,000 hr. of benc' 
and pod running have been accumulate 
with the thrust reverser. A complet 


Bocing pod installation has finish 
1,600 hr. of hangar running and 


1,000-hr. simulated flight test. For tl 
Conway-engine DC-Ss, only the bar 
engine is supplied; Douglas engine: 
the pod, thrust reverser and silencer 
In North America, Trans-Canad 


Airlines will overhaul its own engines « 
Where knowledge of relay performance is its new $20 million overhaul and main 
tenance base at Montreal Airport, Dor 
val, Quebec. Its first DC-8 was deli 
ered in Februarv, the second in March 
It’s EECo’s Model RT-905, latest im- the sixth iS scheduled for November 
provement on the most successful line Canadian Pacific will use Trans-Can 
ida’s facilities. Chances are, too, that 
Alitalia will contract for overhaul work 
Measures voltage and current simultane- it Dorval. Trans-Canada also will as 


ously, both pull-in and drop-out. Measures contact resistance, coil resistance, ist BOAC with line maintenance on 
this side 


important to your operations, here’s one 
of the most valuable aids ever devised. 


of relay testers ever made available. 


insulation resistance, pull-in and drop-out time, contact bounce. Automatic . 
relay driving circuitry. Oscilloscope connections and appropriate circuitry. Frans-Canada's Conway spares _wiil 
ome from Rolls-Royce’s Derby, Eng 

Write for data sheet, and turn over your relay troubles to an EECo RT-905. land, plant. Rolls-Royce of Canada 
at Montreal) will suppy Canadian Pacific 

Anaheim Electronics Division spares, and will adjust to the needs of 


Electronic Engineering Company of California ‘he situation regarding engineering and 


1601 East Chestnut Ave.+ Santa Ana, Calif.» KI mberly 7-5501 «TWX: S ANA 5263 technical support as required 
££ 0-9 lrans-Canada also is making provi 


AVIATION WEEK, May 2, 1960 

















If America’s first man-carrying rocket runs into trouble, a unique Donner device 
will play a vital role in bringing the Astronaut safely back to earth. 


Known as a “maximum altitude sensor,” the all solid-state system is essentially a 
fixed purpose miniature analog computer housed in a magnesium case only five 
inches long. Installed in the capsule, it goes into action if it is necessary to abort 
the rocket flight before the Astronaut’s escape tower is jettisoned. 


What it Does l : thre system ww! 
f ft mn roe 1, ft ft 
fats are | 


(Astronaut 
Specialists in Analog & Digital Dynamics 


c , 
iXimum t! ( u 


D 0 { le F SOMPARY. 
COMPANY snore 
CONCORD, CALIFORNIA MUlberry 2-6161 
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communications problems? 


If an enemy should stage a 

surprise attack against the 

Ss United States, our survival 
could depend on fast, reliable 
communications with com- 

mand posts around the world. Hoffman has 
been a leader in the development and pro- 
duction of specialized communications 
equipment since the early days of World 
War II. Today, it is making significant con- 
tributions to some of the most advanced 


SYSTEMS MANAGEMENT 


global communications systems employed 
by our military forces. With this experi- 
ence, Hoffman stands ready to offer solu- 


tions to your communications problems. 
NAVIGATION FIELO SERVICES COUNTERMEASURES 


Hoffman /s.sctromies CORPORATION 


Military Products Division 


3740 S. Grand Avenue. Los Angeles 7, California 





sions for some of its DC-8s to fly a fifth 

engine in a bullet-shaped pod under the \ —_ / acme 

wing (for ferrying 7 engine spares to ia - 

line stations; three-engine aircraft ferry I 4 SY > CONTROL LEVER 
flights in jets are not authorized). The > al 

uitline has two test cells built specificalls hm a ME ~ ' CONTROL VALVE 
for the Conway (both air intakes and 
the cells themselves can take engines 
up to 30,000 Ib. thrust). Trans-Canada 
has been getting an average 18,000 Ib 
thrust on normal engines received from 
Rolls. Some have drawn corrected 
thrust of 19,000 Ib. in the cell, where 
they are suspended, rather than floor- 
mounted. 

The Conway will go into service with 
Trans-Canada at an 800-hr. overhaul 
life. “Looking process”—two engines 
off at 600 hr.—will mark extension of 
overhaul life by 100-hr. increments, 
with sampling program. Trans-Canada 
ims for three times the initial entry of 
SOO hr 


PRESSURE REDUCING 


Further Development 


Further development of Rolls-Royce 
civil bypass engines—the next genera 
tion—will run to higher bypass ratios 
than current Conways and will include 
the following project-numbered power- 
plants 
e RB. 163. Powerplant will be used 
with the three-cngine Airco DH-121 
transport. The two-spool engine has 
a four-stage low-pressure compressor 
driven by a two-stage low-pressure tur- 
bine, and a 12 stage high-pressure com- 
pressor driven by a two-stage high-pres 

ure turbine. Bypass ratio is 1.0. Pres 
ure ratio is 16:1. Minimum takeoff 
thrust, sea level static, ISA, is 9,850 Ib.; 
specific fuel consumption is .578 Ib + ve 
hr. Ib. At 25,000 ft., 525 kt., at 2,200 ’ —— 
lb. thrust, specific fuel consumption 
is 0.79. Basic dry weight is 2,315 Ib FORWARD THRUST REVERSE THRUST 
= engine is scheduled to run in Au- pots. ROYCE THRUST reverser for RCo. 12, Mark 508, utilized with Boeing 707.420. 
g 5 
© RB. 141. Development running be ex : J - P 
gan on this engine last November; it is + SILENCER LOSSES TO 1220b 
the hasis of the new bypass famiiv Me Oe a TS STATIC NOISE LEVEL 
The engine will be rated at 15,000 Ib 
minimun: takeoff thrust. Bypass ratio 
is .7, Powerplant is applicable to the 
improved Sud Aviation Caravelle. Pro- 
duction, depending on commitments, 
could begin in early 196] 
e ARB. 963. Engine is a development 
of the RB. 163, in the intermediate 
thrust class (11,500 to 12,500 Ib.) SPECIFIC FUEL 
Powerplant may be produced here by ey te 
Allison Division of General Motors, 60 \ 
which is negotiating with Rolls-Royce r 
on a licensing agreement (AW Mar. 21, BASIC ENGINE 
p. 23). Another likely prospect for Al- (NO OFF TAKES, REVERSER OR SILENCER ) 


lison is the AR. 970, a Conway seven- Bi ale 4 " a 1 4 


TUITITAL: 
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stage engine in excess of 20,000 Ib. 


thrust SIMPLE JET | 


Main structure of the Conway engine , = 
= 


i asic: 60 
is gon by od ae = }. =r Yer ea 
cular casings secured  togethe 

Y-PA 
flanged joints to form a rigid structure, BYPASS RATIO 
inside which the main rotating assembly SPECIFIC FUEL consumption for subsonic cruise condition plotted against bypass ratio. 
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This 36-page booklet newly published by Allegheny 
Ludlum is packed with technical data and authorita- 
tive information on both welded and seamless stain- 
less steel tubing. There are more than 20 tables for 
ready reference and many photographs. 

It will be helpful to design engineers and others in- 
terested in solving the many critical and demanding 
pipe and tubing applications. 


1287 


on STAINLESS 
STEEL TUBING 


sent on request 


The booklet contains the best and latest informa- 
tion available on product and design data on the sub- 
ject—the partial contents listed give some idea of its 
scope. You'll want a copy for your files. 

Write for your free copy of Allegheny Stainless Steel 
Tubing, Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pennsylvania. 
Address Dept. AW’-5. 


ALLEGHENY LUDLUM 


Export distribution: AIRCO INTERNATIONAL 


EVERY FORM OF STAINLESS... EVERY HELP IN USING IT 








Performance: 
Maximum takeoff 
(5 min. limit) 
Maximum continuous 
(unrestricted) 
Cruise: 475 kt. at 36,000 ft. ISA 
Max. recommended climb engine speed 


Max. recom ded cruise engine speed 





the minimum ratings.) 


Specifications: 
Type: Bypass turbojet, two spool. 


airfiow, 15:1 ratic. 


4,544 ib. 
Associated equipment: 


pod assembly is Rolis-Royce design.) 





Rolls-Royce RCo. 12, Mark 509 


Engine Speed 


(Nominal performance at sea level ISA static conditions. 


Turbine: Axial, two-stege low pressure, one stage high pressure. 
Compressor: Axial, seven-stage low pressure, nine-stage high pressure, 280 Ib 


Combustion: Annular, 10 straight flow flame tubes. 
Dimensions-weight: over-all length 131.6 in.; body diameter 42.2 in.; basic dry weight! 


Silencer, reverser and pod assembly 


(Note: The Mark 509 is utilized with the Dougles DC-8. The Mark 508, utilized with the 
Boeing 707, differs only in these respects from the former: Maximum recommended 
climb engine speed is 9,500 rpm. Basic dry weight is 4,542 Ib. Over-all length is 35.9 in 
Associated equipment includes fixed nozzie with corrugated silencer and thrust reverse: 


itor are located on the two-piece shaft. 
lhe second-stage wheel and short front 
ection of the shaft are integral; the 
first-stage wheel is taper-bolted to the 
front end of this shaft. Rotor blades 
0.725 ire attached to the wheels by steel pins 
(0.745) retained by spacer rings. Blades in the 
0.690 first six stages are of aluminum alloy: 
(0.705) the seventh-stage blades are of titanium. 
0.900 The high-pressure rotating assembly 
ias a two-piece shaft and nine rotor 
vheels and blades. The first-stage wheel 

bolted onto the front section of the 
haft 


Second Stage Wheel 


The second-stage wheel, like the 
llowing seven ns iy has a hair-pin 
tioned hub and is secured by bolts 
hich join the two sections of the shaft. 
Xemaining wheels are splined to the 
r section of the shaft. 
litanium rotor blades are located in 
ich of the rotor wheels by hollow steel 
ins. Pins are retained by steel rings on 
ich side of each wheel. The rings are 
gmented and have locating tangs 
which fit into slotted grooves around 
the periphery of each wheel. 
Drives for external engine units and 


Thrust Ste. (ib. /hr./ib 
17,960 Ib. 

(17,500) 
15,000 Ib. 

(14,625) 
4,625 |b. 


9,980 rpm. 
9,590 rpm. 
9,240 rpm. 
9,440 rpm. 


9,240 rpm. 
Figures in parentheses cre 


sec 


Douglas supply. 








is supported by ball and roller bearings. 
Casings are accurately located by radi- 
ally positioned dowels, spigots and close- 
fitting bolts. Unified threads are used 
throughout the engine 

Heat-resisting steel alloys are used for 
the air intake casing and the front bear- 
ing housing fabrications through which 
anti-icing air flows. Front bearing hous- 
ing is fabricated from an outer casing, 
31 hollow first-stage low-pressure stator 
blades and an inner support ring. The 
latter carries the flanged outer race of 
the low-pressure compressor shaft front 
bearing. Anti-icing air from the mani- 
fold flows through all 31 blades when 
required. Three of the blades are used 
to carry oil tubes; one feeds the front 
bearing and two return scavenge oil 

The low-pressure compressor casing 
is of aluminum alloy and the inter- 
mediate casing of magnesium alloy 
Engine thrust is transmitted to the air- 
frame through mountings on the inter- 
mediate casing. Heat-resisting alloys are 
used for the high-pressure compressor 
and outlet casing, and for the combus- 
tion chamber and exhaust unit, all of 
which are fabricated assemblies. The 
bypass duct, which envelops the engine 
from the intermediate casing to the jet 
pipe, is formed from titanium. 

I'wo compressor rotors are directly 
driven from separate turbines through 
coaxial splined coupling shafts. Low- 
pressure and high-pressure rotating as- 
semblies are not mechanically con- 
nected. Engine speed is that of the 
high-pressure compressor with which 
the laoadinien compressor finds its 


own equilibrium speed within limits set 
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ngine-driven accessories are taken from 
1 spur gear splined to the high-pressure 
ompressor shaft and through an in- 
rnal wheelcase to a port and a star- 
board side wheelcase, on which units 
comp! ire mounted. A separate drive, taken 
from a spur gear splined to the low- 
pressure intermediate shaft, drives the 
yw-pressure tachometer gencrator 
Fuel is supplied to duple burners by 
dual multi-plunger high-pressure 
pump. An engine-driven backing pump 
nsures adequate pressure at the main 
ump inlet. Fuel heating by high-pres- 
compressor delivery air protects 


by maximum speed governors for 
compressor 

Ihe low-pressure turbine shaft 
two ind rotates within 
high-pressure turbine and 
shafts. Helical driving splines, us 
connect the turbine shafts to the 
pressor shafts, permit variation 
alignment the engine | 
within specified limits. Threaded 
plings locate the shafts axially and 
vide means for adjustment to 
axial running clearances 

Seven wheels of the 


sections 


over 


low-pr 
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LOWY PRESSURE COMPRESSOR ROTOR AND CASING 


SEVEN WHEELS of the low-pressure rotor are located on a two-piece shaft (left). Five 
stages of aluminum alloy blades are contained in the split aluminum casing (right). 
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Yakovlev Backfin Tactical Bomber 


Yakovlev Backfin tactical bomber was first flown in the summer of 1957. Powered by two 17,000-lb.-thrust turbojets, it was designed 
as a supersonic replacement for the [1-28 Beagle tactical bomber which is in wide service in the Sovict air force and in the satellite 


countries. Backfin apparently has not yet reached operational service 
it the low-pressure filt 7 her iston-ring tvpe 


igainst icing 


ren interconnected flame t ( su 
| re uriz il seals and « 


Th 
til 


situated between the high-press 
pressor outlet casing and the nozz \ ro e shaft bearing , 
irbin red he manifold from 


| 
and between an inner and th W-pressure 
is taken from the bypas itmospher 
EY ’ 


} 

casing, forming an annular 

chamber. A fuel burner 3 disks, and the high wine | I | 
| 

the center of each flame tube snou pressure nozzle guide vanes and turbn [ used in conjunction with 

| rh-pr r is ken fron hig nergy } ion system \ Sund 


ind 


wh 


re ir 
TCSSUT 


cool turbine 


high-energy igniter is positioned in ea y ir i 
of two flame tubes for initial light-up I sing « rand driv is attached to the en 
when starting b mn chamber gi rovid constant-speed dri 
Lubrication is by continuou I inti-icing purpos ir fror r an alternator which supplies ele 
constant frequency 


tion system self-contained on thi high-pressure compr 
gine. Oil leakage is prevented by ait lucted to a manifold around t 
intake by two external pips 


ons cngine mount 


pressurized labyrinth seals except provided on cach side 
the low-pressure compressor thrust bear- f air is controlled by means of a casing horizontal 


. ““88C 
Saasaaa ° 8 1 Ben 


at. VT 
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Russians Envision Entire Family of Hydrofoil Boats 


Results of tests centering on this Russian hydrofoil boat, the “Meteor” (AW Mar. 14, p. 113), will be used in development of a family of 
Alekseev says will carry 300 passen 


hydrofoils ranging from six-passenger sports models to the proposed “Sputnik,” which designer R. I 
Boat is 110 ft. bong, 21 ft. wide 


gets at better than 65 mph. Meteor carries 150 passengers and is powered by two diesel engines 
Alekseev indicates future models will use turbine powerplants 


~ 


and displaces 52 tons 
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center line; slinging eyes are provided 
on the intermediate casing and at the 
rear of the engine. 

Engines to be fitted in power unit 
pods are suspended by saddle mount- 
ings on the top of the intermediate 
casing and by a rear suspension. The 
latter engines, which are underslung, are 
provided with handling trunnions on 
the intermediate casing and with jack- 
ing pads 


French Order Three 
Mirage IV Bombers 


Paris—I'rench government has ordered 
three Dassault Mirage IV_preproduc- 
tion tactical strike bombers. A_ single 


Mirage IV prototype now is flying F 
ilthough the government eventually ie GEAR PUMPS 
; 4 : i 


xpects to order 50 of the Snecma Atar- 


)-DOwe red jets (AW Mar. 7, p- 288). . 
The Mirage IV is slated to become a |, * GENERATION 
+} 





1¢ nucleus of a French atomic strike 
force Deliveries are scheduled for 
1963 

In another French aircraft develop- | 
ment, Peru has ordered five Morane- | High performance 
Saulnier twin turbojet executive air | - hydraulic pumps by 
craft, powered by Turbomeca Marbore | Eastern are uniquely 
2 engines. To date, 11 foreign coun- | suited to the exacting 
tries have ordered about 80 of the four- | : = operating require- 
piace jets. French government has or- : ments demanded in 
dered 50 for military uses. During : the craft of tomorrow. 


1959, the French aircraft industry ; East 
booked orders worth $86 million, an . Check these _ 
gear pump features 


increase of $8 million over 1958. 
Observers expect this year’s figures — do they suggest a 
should double those of 1959, largely solution to your 
due to orders expected for civil aircraft present design 
such as the Sud Caravelle and the new problem? 
Fiench feederliner, the Max Holste 
Super Broussard 
Of the total 1959 orders, some $16 
million were for French tactical mis- 
siles, mostly Nord Aviation’s SS-10 and 


Small size: Eastern gear pumps are the smallest, lightest 
made. Airborne servo system pump shown delivers 1.5 
gpm @ 1500 psig — measures only 1%” x 1%” x 2%”, 
weighs 9 oz 


SS-11 anti-tank missiles. Wide performance range: pumps available have 

One changing aspect of the in- theoretical displacement from .0016 to .0419 cu. mgm 

dustrv’s order book is that for many \ . ae revolution — flow from 025 to 2.0 gpm, pressures from 

aircraft more orders are being booked See 0 to 2000 psig, at speeds to 24,000 rpm. Weights with 
wer ens motor range from 1.5 to 8.5 Ibs. 


by foreign buyers than by the industry's 

traditionally best customer, the French Unaffected by extreme environments: rugged, 
vovernment te ae, reliable Eastern units take loads to 50g in stride — shrug 
° Sa off temperature differentials to meet MIL specs. 


‘irs a Mi : ‘ Flexibility, economy: mass-produced components can 
irst 104A Drones ‘ae : be teamed into the precise configuration you need. 
Begin Flight Tests one Creatively-engineered custom pumps also available. 


Los Angeles—First of 24 early model : al 
Lockheed F-104As scheduled for con- Contoct Eastern for creetive contributions to help 
version to target drones is being test- ty mal yoo cae yur SOE Ge Se eee 

. aa . Write for Bulletin 360 — your complete new 
flown at Palmdale, Calif. The QF-104s | 7 ie & guide to Eastern eviction products. 
will have a pilot aboard during initial | & a 
testing of the stabilized automatic pilot | | Hydraulic power * electronic cooling © refrigeration-type cooling 
and radio-radar command system. First | i pressurizction-dehydration * servo-valve hydraulic systems — 
unmanned flights are scheduled for No- 
vember at Eglin AFB, Fla. | | EASTE R a iN DUSTRIES, INC. 


Drone conversion of four of the early- : | 
model aircraft is set to be completed ah ee ee: 


by November. Delivery of the 20 fol- 
low-on OF-104s will begin in March ’61. 





Los Angeles Office: 4203 Spencer St., Torrance, Calif. Tel: FRontier 6-1921 
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Douglas Plans Automated Cargo System 


By Russell Hawkes 


Santa Monica, Calif.—Douglas Air- 
craft Co. plans to offer an entirely auto- 
mated and mechanized portal-to-portal 
air cargo system to military and civil 
air cargo carriers, rather than just a jet 
all-cargo airplane. 

Douglas calls the civilian version the 
otal Air Cargo System but will sell its 
elements separately, if necessary. The 
military version is called Materials Han 
dling Support System 4631 Study 
phase of the USAF contract is just com 
pleted. Associate contractors are Inter 
national Business Machines Corp. and 
Arthur D. Little Co. 

Many companies are studying a sys 
tem approach to the air cargo business, 
but nothing has yet reached the car 
riers. 

Douglas officials that the 


report 


or, 


AIR CARGO is palletized for loading into a C-133 transport 
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airlines are far from unanimous about 
what they want in such a system. 

The airlines and Military Air Trans 
port Service are the only cargo haulers 
in the U.S. who have failed to integrate 
terminal cargo handling and the cargo 
vehicle in a single system. The practice 
of requiring a shipper to deposit his 
cargo at the airport for retrucking to an 
airplane on the flight line would be 
equivalent to using small boats to load 
a merchant ship anchored in the middl 
of the harbor, an observer noted 


Cargo Piers 


Douglas proposes to cut airplane 
turnaround time by using the equivalent 
of waterfront piers at permanent major 
terminals. Land transport lines are to 
have easy access to the loading facility, 
where cargo will be preloaded on 
mechanized conveyances for quick load 


in a test run at Douglas. 


ing of the airplanes arriving at the other 
end of the facility. 

Civil and military interest in improv 
ing the ground elements of the air cargo 
system stems from the fact that as air- 
craft become faster, time lost on the 
ground bulks larger in the total time 
needed to carry an item from where it 
is made or stored to where it is needed 
By the same reasoning, a dollar spent 
on improved ground handling of cargo 
will yield a proportionately larger return 
in quality of service 

However, direct operating costs ac 
crued by fiving the aircraft are twice 
indirect operating costs accrued by the 
ground operations serving the cargo 
fleet, so turbine-powered airplanes will 
still provide a bigger cost reduction. The 
way to build air cargo volume is by re 
ducing the rates charged to shippers 
This can be done only if costs are re- 
duced 

If domestic air cargo rates can be 
brought down from the present 21 cents 
per ton mile to 10 cents per ton mile, 
air cargo volume should nse from 400 
million ton miles per year to 5.5 billion 
ton miles, according to Lloyd Ashen 
beck, head of the Douglas market analy 
S15 group 


Operating Costs 


Direct operating costs are now sect at 
about eight cents per ton mile, but ac 
cording to Douglas calculations, the ad 
vent of the cargo jets should bring the 
figure down to four cents per ton mile 
If indirect costs can be held 
in their present ratio to direct costs, the 
10 cent per ton mile rate would be po 
sible. ‘The indirect could be 
lowered partly by increased traffic vol 
ume which would spread fixed costs over 
1 larger number of revenue producing 
ton miles of traffic and partly by im 
proving efficiency of ground elements in 
the system 

Douglas calculations of market po 
tential are based only on penetration of 
markets now served by surface transport 
means. There is ample room for pene 
tration. Air cargo now represents only 
0.03% of the total domestic freight 
movement. Douglas calculates that 
0.50% should fall within the rate po 
tential of modern aircraft. Total freight 
movement in the United States is 1.4 
trillion ton miles per year 

Most analysts agree that this forecast 


4 


in 1965 


costs 


of the air cargo slice is not unreason 


able 


tions have 


ind some independent: organiza 
reached conclusions far moré 


optimistic. While airline officials agree 
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CARGO AIRCRAFT DESIGN FACTORS 


WEIGHT 
VOLUME 





PERCENTAGE OF § AIR 


SHIPMENTS 


10 LBS./CU. FT. AVG. 


PERCENTAGE of air cargo shipments, based on 10 Ib. per cubic foot density, are sh 


that the cargo market is a good one, it 
scems that another two years must pass 
before the trunklines will get their 
money back from passenger jet invest- 
ments. Unless Congress passes a guar 
anteed loan bill, there is little prob 
ability of new companies appearing on 
the air cargo scene. The concentration 
of capital and experience needed is too 
dificult to obtain 

Douglas is expending most of its ef- 
fort in analyzing the market for city 
pairs 800 or more miles apart. At 
shorter distances the speed advantage of 
aircraft over trucking becomes marginal, 
Ashenbeck said. Statistics on the origin 
ind destination of Logair cargo shows a 
need for both short range and long 
range aircraft. Cost studies indicate 
that long range cargo jets are likely to be 
uncconomical at ranges under 900 mi. 

Present military and commercial air 
cargo systems are a paradox in which 
long-haul traffic must move over short 
and medium haul routes. About 50% 
of the tonnage carried by Logair moves 
distances between 1,000 and 2,260 mi. 
About 85% of commercial traffic moves 
distances of 1,500 mi. or more. Despite 
this evidence of need for long haul 
routes, the average scheduled distance 
for commercial air cargo is 627 mi. This 
imposition of a feeder route structure 
on long haul traffic is produced by the 
limitations of existing cargo aircraft and 
the wide dispersal of traffic generating 
communities 

Turbine aircraft can eliminate one 
factor and increased trafic volume can 
climinate the other. Already, more non- 
stop long haul cargo services are being 
inaugurated. As volume increases, more 
such routes will be economically self- 
sustaining and more range will be de- 
manded of aircraft. 

Setting up the range requirement for 
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= TRUCK 
AND RAIL 


20 DENSITY 


proposed cargo jets involves 
About 20% of 
overseas cargo moves between 5! 
2,200 naut. mi. An 
range of 3,500 naut. mi. coul 
60% of present logistic needs. In 


COM promise S 


uirplane 


ing the range to 4,500 mi. w 
only 20% to the logistic cay 
At ranges bevond 
must be sacrificed to carry more fi 
The critical leg in domestic carg 
ing is the 2,260 naut. mi. New Y 
San Francisco run. Since comm 
operations can use en route ref 
stations, most international rang 
quirements also are met within th 
tance. An exception is the N 
Atlantic route where weather condit 
and reserve fuel requirements mal 
desirable to climinate this  stoy 
Gander, Newfoundland. This 
demand a 3,000 naut. mi. n 
range plus reserve for headwinds. D 
las experts figure it is more econ 
to maximize payload at the expen 
range rather than trading payload 


fuel. 


Aircraft Size 


Size of the airplane also must 
sent a compromise. For a given ti 
volume, large aircraft can expect t 
a smaller load factor. However, an 
riding consideration is the relati 
between operating costs and freq 
of service. For payloads up to 16\ 
per flight, it can be shown that a fl 
large aircraft will have smaller 0; 
ing costs despite their smaller load ! 
tor. According to Douglas calculati 
the four cent per ton mile cargo air- 
plane can be found in the DC-8 size 
range. The company argues that if 
cargo airplanes are designed for payload 
much smaller, costs and trip frequet 
will be too high and range and gr 


3,500 mi. 1 


DENSITY (LBS. PER CUBIC FOOT) 
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40 50 60 


wn in the chart above. 


potential will be limited. A larger air- 
craft also may offer greater flexibilitv :n 
range 

Though rates three to eight times as 
high as surface transportation have held 
back the growth of commercial air 

irgo, future expansion is not depend- 
ent on exactly matching the rates of 
urface carriers. It is quite well estab- 
lished that the speed offered by air 
transportation can reduce the amount 
of capital tied up in inventories. The 
cost of crating and the risk of loss and 
damage are less in air cargo. 

Air Force officers have noted that 
current jet transports obviously were 
never intended as cargo carriers. They 
are high deck, side loading versions and, 
in some cases, cargo loads may be vol- 
ume limited rather than weight limited 
because of inefficient cabin shape and 
the low density of most frequently car- 
ried air cargos. Douglas investigations 
show that in commercial cargo opera- 
tions, nine prime cargoes constitute 
50% of the traffic. They are wearing ap- 
parel, machinery and parts, aircraft 
parts, flowers, electrical equipment, auto 
parts, scientific instruments and drugs 
Many of these items are made of dense 
materials, but constitute a low density 
cargo because awkward shape or pack- 
uging necessities make it difficult to use 
volume efficiently. 

Average cargo density in commercial 
operations is 10 Ib. per cu. ft. If cabin 
dimensions were based on this figure, 
the airplane’s payload would be volume- 
limited 50% of the time. An airplane 
could carry full payload 80% of the 
time with a density of 8 Ib. per cu. ft. 

It would be uneconomical to de- 
sign a fuselage for cargo densities low 
enough to carry 100% of payload under 
all conditions. 

Air Force would buy a specially de- 
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signed cargo jet if it had the mone 
However, with funds being scarce, Ait 
Force plans to buy an existing airplane 
off-the-shelf with a bare minimum of 
necessary and practical modifications 
The swing-tail is thought to be both 
Douglas officials sav the target for cargo 
handling systems is to be able to off 
load one cargo and reload the aircraft 
with a new cargo in the space of time 
required to refuel the airplane. Con 
sidering the speed of underwing, pres 
sure fucling, this is an ambitious target 

Military services want a slightly lowe 
design cargo density than that calcu 
lated for commercial operators. Cargo 
densities of a Thor ICBM 
squadron and a typical Strategic Army 
Corps deployment are preponderantly 
below 10 Ib. per cu. ft. A study of Air 
Force general cargo indicates that it i 
generally 5 Ib. per cu. ft. or less. Most 
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Integrated Systems 
Sam A. LaMar, chief of P: 


it Douglas, savs that ultim 
military services and th 
integrate cargo handling 
tvpes of transportation. Thi 
clude the means of documentati 
marking and labeling 
tion as well as the actual movement of 
goods. This is not a new idea; railroa 
ind trucking firms studied th 
use of large permanent container 

seal an oe , L hed 
| 


and communica 


CalTi 
iT mu ] ' i 

The idea was dropped as not 
rth the initial investment. Now 
reconsidered because of high 


It could climinate one stag 
- 


being 
labor costs 
of loading, and mechanized handling 
techniques could reduce costs even fur 
ther. Integration of air 
techniques would cas 


truck and rail 
the shifting of 
cargo from one tran port svstem to an 
other to provide the most flexible ser 
The type of equipment used in th 
terminal must be determined by the 
volume of cargo flowing through it 
lrafic must be great enough to pro 
ide a return justifying the initial in 
This would seem to portend 


of mobil 


vestment 
use by commercial operators 
equipment similar to that proposed 

Air Force ha 
engaged in defining hardware require- 
ments for a world-wide Air Force com 
munication system Its member ire 
alert to the needs established by 4631 
which will have to work within the 
framework they establish 

LaMar’s project team has analyzed 


mother project team 
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AIR cargo costs are projected above. 
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the 
For 


Ip mecting 18 
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d to plan procur 
t quantitics of syst 
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of Army and 
ow cost 
turbine 


moved bv air. I 
provided — by 
urcraft is expected to 
ur cargo by 5% of its 
This alone will add 350 
per vear to military 


rgo jets and materials han- 
) rt svstem (4631 Air | 

to find the means of cutting the 
period between requisition and delivers 
it any point in the world to 10 davs 
Air For 
must be prepared to operate at a \ 
nety of types of bases and with older 
urcraft as well as the proposed cargo 
jet Ihe sophisticated loading dock 
concept i msidered ideal, but troop 
ire likely to mean operations 


ind commercial carriers botl 
Va 


de live rics 
in and out of unprepared advanced 
base 

\ self-propelled cargo loader has been 
proposed as a vital unit in advanced 
base cargo terminals. It would be a 


mobile conveyer mounted on lifts and 
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would be capable of moving 40,000 lb. 
loads to cither high deck or low deck 
aircraft. The convever would double as 
a treadway for vehicles. End loading 
of aircraft is preferred by Air Force 
md all other experienced carriers. 
'Mowever, both commercial and military 
operators will have to adopt an evolu- 
tionary approach, beginning with 
equipment able to — the opera- 
tion of current aircraft 

There are permanent, semi-perma- 
nent and temporary MATS air freight 
terminals. A typical semi-permanent 
terminal might be found at a major 
‘rport in a foreign country where 
military 1 = political = circumstances 
ould require sudden expansion or 
ipid abandonment 


Expendable Terminals 


l'emporary terminals are expendable 
rdinanly are at the end of the 
‘ir cargo. This is the so-called 

It s no fixed facilities be- 

it must be set up where it is 
ded. Equipment for such bases must 
lir transportable, self-propelled and 
to operate immediately on arrival 

t the airhead. Environmental differ- 
distances between 


} 


ind 1 irving 


; 


rminal and aircraft are being an- 

ticipated in Project 4631 

\ir Force already has asked industry 
; 


; on several items in the mate- 
handling support system. About 
nanufacturers are said to be inter- 
ted in making clements of the svys- 
im. Proposals have been received on a 
tandard rigid pallet with a lip at the 
lge to run under L-section guide-rails 
n the aircraft floor. Pallets are to be 9 


ft. long ft. wide and 2 in. thick 
is is the first part of Project 463L to 
funded 
The next problem is thie handling of 
igo between terminal and aircraft 
\irhead operations will require mobility 
f the equipment designed for this pur- 
The necessity of moving cargo 
from 300 ft. to 3 mi. between terminal 
ind aircraft is likely to survive for a 


rie 


whil 


Container Plans 


Douglas will recommend some level 


if containerization or unitization, but 
the economics of closed container ver- 
us pallet needs further study in the 
light of air transport developments. 
Though dedicated to the flow of 
goods, the terminal must be able to 
provide temporary storage It must be 
designed to a balance between free 
movement and the risk of congestion. 
Greater capacity for assembly and load- 
ing areas and greater versatility of 
equipment and personnel avert conges- 
tion but are expensive unless detail en- 
gineering in the system is very good. 
Handling equipment of aircraft and 
terminals must be compatible despite 
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the variety of aircraft and terminals 
which will exist. Even the character 
istics of foreign vehicles must be con- 
sidered. 

Makeup of a load must be controlled 
by the need to hold the center of gravity 
of the airplane within design limits 


Business Machines Corp. experts who 
are determining what documents and 
machinable records must be associated 
with freight items and how they must 
be processed for efficient loading and 
shipping operations, marking and label- 
ing of freight to correspond with docu- 


mentation, means of coping with sched- 
ilterations after cargo is already en 


COMMERCE. MECEL J60-10 Procedures are needed to reconcile this 
necessity with item priorities and the — ul 
order in which cargo will be off-loaded route, etc. The Project 463L team is 
if there are two or more stops on the designing a common-user document 
with the features of 25 documents now 
This can be done by id would standardize it in the 
of the cargo or by analog simulation. All hope of reducing paper work 
cargo units should be in the proper Douglas officials packaging 
order at the cargo dock or mobile loader weight can be reduced by lowering en 
when the airplane arrives vironmental protection standards, since 
Data processing techniques for 4631 USAF has adopted a policy of main 
are being prepared by International taining inventories and climi 
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With over fifty years 

of leadership in noise 
suppression, Maxim has the 
engineering know-how that 
assures you of getting 

jet silencers of the 

highest reliability. 

Maxim Jet Silencers, both 
portable and stationary, 
have distinct advantages ae ae as 
that merit investigating. ji 


we). Emnhart Manufacturing Company 
RED. Maxim Division/Dept. 75 


foc Box 216, Hartford 1, Connecticut 
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Cree tee. 


Mobile Aerodynamic Test Stand 


Mobile test stand, developed by the Cornell Aeronautical Laboratory, Buffalo, N. Y., 
obtains aerodynamic data in rotorcraft and ducted fan experiments. A balance system 
atop the support tower measures lift, drag and side forces, and yawing, pitching and rolling 
moments at speeds to 60 mph. The platform supports full-scale prototypes or models 

Height is adjustable from 
Telemetered data is received 





having gross weights to 3,000 Ib. and rotor diameters to 17 ft. 
40 in. to 10 ft. to test rotors both in and out of ground effect 
by a separate vehicle. 
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~" MAJOR MERGER IN 
SWITCH INDUSTRY 


Controls Company of America 
Merges Hetherington Div. With 
Electrosnap Corp. to form 
New Control Switch Division. 


One of the precision switch in- 
dustry’s most complete product 
lines has come into existence 
with the announcement by 
Louis Putze, President of Con- 
trols sme ge of America, 
Schiller Park, Ill., that its sub- 
sidiary Hetherington, Inc., has 
been merged with Electrosnap 
Corporation, Chicago. The 
Electrosnap organization was 
recen with Controls 
Company of America 


| «This merger is important to 4 
“#witch users”, Mr. Putze stg. 
Weguse i (oe _ 


WHAT'S IN IT FOR YOU? 


You may now select from the 











Baggage Compartment Panels for Convair 880 


White rubber baggage compartment panels, designed for the Convair 880 jet transport 
isolate baggage compartments from other sections but allow accessibility for maintenance an 


inspection. Panels were designed by B. F. Goodrich Aviation Products, Akron. 


nating long-term cargo storage. 

Douglas analysts have tound that if 
ground handling time of a large trans- 
port can be reduced from 6 hr. to 1 hr., 
urcraft utilzation will double with a 
ving of $1,260 per trip. Better meth 
ods of handling cargo inside the air 
plane offer one way to cut the time and 
cost of ground operations The job 
would be cased considerably by reduc- 
ing the amount of friction which must 
be overcome to move cargo pallets the 
length of the airplane. Roller conveyor 
sections are being used and represent 
a considerable improvement over hand 
truck and manual methods, but Dou- 
glas is experimenting with a method 
which seems even more promising 

It involves the creation of providing 
an air cushion under  specially-con 
structed pallets by pumping compressed 
air through floor vents. The company 
has named the development “Glide- 
Aire.” To move a 3 ft. x 3 ft. pallet 
with an 1,125 Tb. load on a flat, solid 
floor requires a force of 450 Ib. Mov- 
ing it along roller conveyors requires 
only 14 Ib. and Douglas claims that 
only 4 Ib. is needed with “Glide-Aire.” 
The problem of getting cargo off the 
convevor and getting the convevor out 
of the airplane is climinated. When 
cargo is in position, the air manifold 
can be turned off and cargo tied down 
in place. The floor vents are closed by 
ball valves which are opened by the 


As the pallet 


pressure of the pallet 
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moves off cach ball, the valve 
minimize loss of air 
Air‘manifold pressures and fl 
ire not high. For the 3 ft. x 3 ft 
bearing a load of 1,125 Ib., flow rat 
it 10 psi It car 
supplied by a 6.5 hp. blower comp: 
\ir flow varies directly with the 
meter of the pallet. The “Glide-A 
technique also could be used in 
minals, loading docks, truck bed 
In some cases it has been found f 


230 Ib per hi 


to pump air through the pallet 
than through the floor. Either w 
lir cushion technique can be use 
side loading or end loading aircr 
Cargo data processing system 
operational at some MATS ter 
will be fitted into the broader Pr 


4631 In line with the evolution 


; 


philosophy adopted for the proje: 
USAF, 463L will make the best 
sible use of existing equipment 
present form or with modificat 
Lhis will include such items 
Vevor sections fork lift t 
winches, hoists, ctc. The tools u 
the svstem must be able to loa 
military cargo plane designed 
future or now in usc 

Among the modifications of 
equipment being recommended 
$631 is a reduction in the mast h 
of the 1,500 Ib. fork lift to enal 


to maneuver under the belly of a C-1! 


ind the aft door jamb of the ¢ 
while carrving a loaded pallet 


industry’s most versatile and 
complete line of precision 
snap-action switches, indicator 
lights, push-button switches, 
toggle switches, Switchlites, 
and environment-free limit 
switches. You can now make 
broader product groupings for 
greater quantity discounts. 
With this new single source, 
you will now deal with just 
one sales engineer for all your 
switch needs. 

Three plant locations— Fol- 
croft, Pa., Chicago, IIL, and 
El Segundo, Calif.—will pro- 
vide regional engineering and 
manufacturing facilities to 
speed delivery and service. 

Local sales offices with fac- 
tory-trained personnel have 
been set up to provide on-the- 
spot application engineering 
in all major markets. An ex- 
panded nation-wide distribu- 
tor organization will assure 
you of immediate delivery 
from local sources. 


ELECTROSNAP 
HETHERINGTON 


| CSMSH 


DIVISION 


CONTROLS COMPANY OF AMERICA 


4218 W. Lake Street © Chicago 24, Illinois 
Telephone: VAn Buren 6-3100 *. 
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Engines of Pan American World Airways’ Boeing 707 are given a periodic check at the carrier's $6 million Idlewild Airport main- 
tenance base at which the airline currently is overhauling six Pratt & Whitney J1T4 turbojets each week. Carrier temporarily discon- 
tinued overhaul of JT3 engines at Idlewild to gain initial efhciency. 


PanAm, TWA Jet Maintenance Programs Grow 


Engine crane (left) lifts turbojet from track bed en route to overhaul shop. At right, mechanics conduct hot section inspection of JT3 
(foreground) and JT4 engines. First engine overhaul began on Oct. 28, 1959. Carrier eventually will overhaul turbojets of Panagra, a 
Pan American affiliate, at the Idlewild shop 
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Series of jet engine components (left) moves along chemical cleaning line of overhaul 
case costing more than $15,000. High angle view of plating vat area is at right. 


lechnicians (left) check balance of blades on newly overhauled turbine. Mechanics at right are installing fuel manifolds. Overhaul of JT3 
engines at Idlewild will recommence in September. By December, Pan American hopes to be overhauling 60 engines per month. 





Trans World Airlines 707 gets a bath in carrier’s huge maintenance base at Mid-Continent International Airport, Kansas City. 1 
Ground school training also is carried out here (AW July 13, 1959, p. 46). 
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VANGUARD PAYLOAD UP BY &,000 LBS. 


—Landing weight up by 9,500 pounds 


Gross Take-off 
weight 


Max. landing 
weight 


Max. ‘zero fuel’ 


weight 


Max. payload 


141,000 Ib 


121,000 Ib 


112,500 Ib 


29,000 Ib 


146,500 Ib 


130,500 Ib 


122,500 Ib 


37,000 Ib 


MEMBER COMPANY OF BRITISH AIRCRAFT CORPORATION 


increase 


5,500 Ib 


9,500 Ib 


10,000 Ib 


8,000 Ib 











BIG PAYLOAD BIGGER STILL! 


@ The VANGUARD ’s payload has been boosted to 
37,000 lbs. before entering scheduled service—8,000 
money-making pounds better than advertised. This still 
leaves 1,600 Ibs. in hand for even more development, 
equipment changes, or for customers’ special needs. 
@ Ten years experience has made the VANGUARD 
something unique in aviation history—a plane with a 
dual personality. Carrying 139 passengers and 9,000 
lbs. of freight, the VANGUARD can turn around and 
make a handsome profit as a freighter, even when only 
30% of the seats are sold. Two huge cargo holds pro- 
vide three times the freight capacity of its closest 
rival, and freight handling was never easier with over 
four feet of working height and doors more than five 
feet wide. 


F 














@ And the VANGUARD is fast. Recent route proving 
trials all over Europe have shown the VANGUARD to 
be faster than competitive jets on short hauls and only a 
matter of minutes slower on medium hauls of 1,000 miles 


or more. 

@ Yet the difference in operating costs is startling — to 
say nothing of the VANGUARD '’s operating flexibility 
which means built-in reliability of schedule. 

@ The VANGUARD 's direct costs are as low as 1 cent a 
seat mile at 900 miles, and 1'4 cents at 300 miles. 

@ And, on top of this, there is now the income from 4!4 
tons of cargo which can still be carried even at 100°, 
passenger loads. 

@ The VANGUARD can now carry 139 economy-class 
passengers plus over 9,000 lbs. freight. Without interme- 


VICKERS 





POWE RED BY FOUR ROLLS-ROYCE 


100-passenger payloads can be carried 
consecutive sectors as New York — 


diate refuelling, 
over such important 
Detroit—Chicag St. Louis. 

@ Operators with profit in mind and air travel for all in 
view, will find the VANGUARD is more attractive than 
ever. 

@ For further det 


operations, cor 


ls and a cost analysis based on your 
Christopher Clarkson, U.S. Repre- 
sentative, 10 Re feller Plaza, New York 20, N.Y. 
World's only 2nd generation jet-age airliner! 
jreatly from the more than 2 million 
n-the-atr experience of 400 Viscounts 
» substitute for experience! 


Vanguard bene 
hours of worldy 


. and there 


VANGUARD 


TYNE ENGINES « VICKERS-ARMSTRONGS (AIRCRAFT) LTD 


WEYBRIDGE, ENGLAND 








Radiation sniffer forward of the main gear and a ventral fin behind it are visible on this Lockheed U-2 in Japan. 


Lockheed U-2 Research Aircraft Based in Japan 


Several versions of the Lockheed U-2 re 
search aircraft used by National Aeronautics 
ind Space Administration and other gov 
ernment agencies for high-altitude weather 
research, photo reconnaissance and radia 
tion sampling studies are shown during 
landings at bases in Japan. Design objec 
tive of the U-2 was to achieve maximum 
altitude performance possible within the 
state of the art of the mid-1950s and littk 
compromise was made with this goal. The 
U-2 can maintain level flight at much 
higher altitudes than current fighter air 
craft which have set world records by zoom 
ing to peak altitudes for a moment only 
rhis performance was obtained by using a 
sailplane-type wing keeping structural 
weight and strength very low and by using 
a specially-designed high altitude version 
of the Pratt & Whitney J57 engine. Exam 
ple of U-2 weight savings is the single main 
landing gear. Small jettisonable wheels keep 
wings level during takeoff roll Auxiliary fuel tanks are carried on the U-2 about halfway out on cach wing 


4 
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Landings in the U-2 are made on the single-point main gear. Small tail wheel and wing tip skids ar provided to prevent structural 


damage when the aircraft heels over at the end of its ground roll. Drag brakes are used to steepen the landing approach 
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ICBM Guidance Techniques Compared 


By Philip J. Klass 


Cincinnati—Gross comparison of the 
relative accuracies and operational ad- 
vantages of radio command and inertial 
guidance systems for intercontinental 
ballistic missiles was presented here by 
a representative of General Electric 
Co., the only firm that makes both 
types of guidance system. The occasion 
was the recent spring meeting here of 
the Institute of Radio Engineers and 
the American Rocket Society. 

At present, the error in inertial guid- 
ance systems is approximately twice 
that of radio-command systems, but by 
1965 inertial accuracy is ¢x- 
pected to match today’s radio-command 
guidance accuracy, GE’s R. C. Berend- 
sen told the IRE-ARS conference. Dur- 
ing the five year period, however, the 
error in radio guidance should also be 
cut by the same factor, he estimated. 

Berendsen is manager of advanced 
projects for GE’s Ordnance Department 
which is building Polaris inertial sys- 
tems and tracking antennas for the 
Atlas radio-command system supplied by 
GE's Defense Systems Department. 

Berendsen emphasized that his esti- 
mate of inertial system performance for 
an ICBM is extrapolated from data on 
intermediate range ballistic missiles in- 
asmuch as there had not been any in- 
ertially guided ICBM missions at the 
time his report was prepared 


system 


Non-Guidance Errors 


Although the radio-command system 
has a pronounced edge in guidance accu- 
racy, other sources of error in missile 
impact point must be considered and 
these in aggregate often equal or exceed 
errors due to guidance, Berendsen indi- 
cated 

Representative of such nonguidance 
system errors are the following 
@ Winds and drag uncertainty during 
nose cone re-entry because of variations 
in atmospheric density, nose cone drag 
coefficient and/or winds aloft 
e Gravity and geodetic uncertainty aris- 
ing because earth's exact shape and 
gravity field are not precisely known and 
because of inability to accurately corre- 
late relative locations of sites in different 
parts of the globe (AW Apr. 25, p. 28) 
uncertainties, now on the order 
of 0.2 mi., should be reduced by a factor 
of 2:1 or more satellites for 
geodetic measurements 
¢ Cutoff uncertainty, particularly in 
sold-propellant motors, because of time 
lag between initiating cutoff and termi- 


These 


using 
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ERROR comparison between radio-command and inertial systems used for intercontinental 


ballistic missile guidance is shown above with relative magnitude of errors from other sources. 


ticularly for quick-reaction type missiles 
ch as the Minuteman. 

¢ Fiexibility: Although early inertial 
tems were not designed to permit a 

rapid change of assigned target prior to 

launch, newer systems match the flexi- 

bility of radio-command guidance in 

this respect. 


thrust Use of low t] 
for final cutoff ea 


nation of 
vernier engines 
problem. 
¢ Initial alignment inaccuracy 
sile before launch will result in 
of almost 0.2 mi. for each 10 
arc of azimuth misalignment 
upon a 5,500-mi. missile range 
© Target location uncertainty 
inadequate intelligence data 
largest of the errors, particular! 
poorly mapped areas. 
Although accuracy is an 
consideration, it is only one of the 
eral factors that must be weigh 
sclecting ICBM _ guidance - syst 
which explains the current switch fi 
radio-command to inertial 


Radio-Command Advantages 


Radio-command guidance has several 
ilvantages, however, in addition to its 
greater accuracy. These include the fol- 
lowing: 

e Damage assessment: Because the 
radio-command system tracks the ICBM 
to cutoff and could track it beyond this 
point, it can predict where the missile 
Some of the factors that have will strike and thus aid strategic plan- 
the pendulum toward inertial gu ners in determining whether additional 
include missiles should be fired at important 
@ Vulnerability: Whereas an in targets. Inertially-guided ICBMs do 
system utilizes the same hardening t not provide this accor unless data 
protects the missile itself, it is difficult is telemetered back from the missile 
to harden the antennas of radio luring flight or a separate missile track- 
mand guidance systems ng facility is employed, and the latter 
© Mobility: The large antenna vould impose the same difficult prob- 
tures and/or number of antenna lems of hardening as a radio-command 
quired for radio-command systems tem 

them less adaptable to mobile ¢ Reliability: Because the missile-borne 
launching platforms, an important ortion of a radio-command svstem is 
tr t msiderably less complex than inertial 
midance and because greater redun- 
lancy can be used in ground-based por- 
tions of the system, radio-command sys- 

m reliability logically can be expected 
to be superior. However, both may be 
it entirely acceptable levels. 

lhe question of which of the two 
is the least costly cannot be 


inp 


sideration in view of present 
ward mobility 

@ Salvo capability: Whereas an 
system imposes no limitations 
number of ICBMs that can be fi 
multaneously, each radio-command 
stallation can only handle one 
most several, simultancous laun 
This is an important considerat tems 
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l. Within the control blockhouse, 7%” 50 2 e Following along the domed wall 3 e To the conduit that carries 
ohm Styroflex® cable starts its run to the of the concrete biockhouse inside a the high frequency cable through 
Titan launch Complex 16 at Cape Canaveral... protective case... the massive concrete wall. 


Styro lex 
Coaxial Cable 


helps put the USAF Titan ICBM into space 


The selection of Styroflex® air dielectric cable for use in the missile 
field was based on its superior electrical properties, uniformity, rugged 
physical qualities, long lengths that can be pulled up a tower without 
splicing and the elimination of radiation always present in braided 
coaxial cables. m Already proven in scores of applications, including 
broadcast, radar, missile tracking and tropospheric systems, 
Styroflex® cable has a long record of successes since its introduction in 
Europe in 1937. m Next time you have requirements for a high 
frequency cable with low attenuation and an extremely low inherent 
noise level, check the qualifications of Styroflex®. 

Just write Phelps Dodge. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 
SOO Park Avenue, New York 22, N. Y. 
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answered without an extensive sti f 
the specific enemy targets and planned 
missile installations. For a widely) 
persed missile like Minuteman, inet 
systems mav have the edge. But 

a hardened enemy target wher« 
more lower-accuracv missiles ma\ 
quired to assure the target destr 
that could be accomplished 
higher-accuracv missiles, rad 

might have the advantag« 


Space Probes 
For space probe applic itions 


sen predicts that radio-comma 
ince will be the dominant t 


| 
used at least until larger 


l 


or 
been developed to permit th 
f larger payloads. However 
concede that for certain 
where the vehicle goes | 
zon before the guided 
idio-commiund s 
wr sophistica 
planetary 
guidance appears 
the requir 


pe rformed 


7B FILTER CENTER + 


> Cooling Electronic Gear—A study of 
cooling techniques to improve the eff 
tiveness of ground-based Air Force ele 
ronic equipment has been initiat 
le Memorial Institute for Au 
ind Development ¢ ommand 
Development Center As 
vear study, Battelle will 
speed centnfugal 
| or Peltx 
ind t 
search organization 
techniques and 
: bin 


ith ot r organiza 


i iS 


¢ ’ 
rking on advanced 


> Thermoelectric Cooling Program 
Grows—Battell Memorial _ Institut 
thermoclectt 
which 
ind techniqu 


number 


“nvironmental Test Facility 
f airborn 
ystems is t 
: 


* lis : ' ' 
t with an onmental test lab 


next to Fairchild Camera & In 
strument Corp.'s Defense Products’ 
plant in Syosset, N. Y. ‘The $1,400,000 
facility will include a large altitude 
chamber which the company says will 
be capable of testing complete systems 
it altitudes up to one million fect and 


under temperatures between minus 100 


] 


ind plus 200F and subjected to humidi 


ties up to 9 
*? 


>» New Infrared Award Pending—Bids 
Wright Air Development Divi 
covering infrared lenses 
ssing techniques have bec 

Dayton and a $25 


ted shortly 


> Call For Globe-Com Papers—Pro 

for the Fourth Global 
Symposium, Aug 
t the Statler-Hilton 


} 
1] 
li 


Mail 


ff 


gton, ho 


nse Research 
Pentage " \W 


> Liquid-State Semiconductors— Mater: 

il vhich reta emiconducting cl 
sin the liquid 

it at Stanford Research 


Institute and General Electnc Co 


phase ire 











Thermal conductivity, it is anticipated, 
may be lower in the liquid than in the 
solid state and this would boost the 
semiconductor’s figure of merit—pos 
sibly make it useful in thermoelectric 
power generation at clevated tempera 
tures. Results thus far are not con 
clusive 


> More Micro Module Money—Army 
Signal Corps has awarded an $8 million 
contract to Radio Corp. of America for 
continued development of the Army- 
RCA Micro Module program. Com- 
bined with two previous contracts, this 
brings total invested by the Army in the 
Micro Module Program to $15,388,938 


> Solar Cell Efficiencies Climb—Hoff- 
man Electronics is now offering silicon 
solar cells with 13% minimum efh- 
iency guaranteed. Cells with 14% 
ficiency are also in production and 
ivailable on sample quantity basis. Only 
few weeks ago, Nobel prize winner 
William Shockley told the American 
Physical Society that 50% improvement 
in solar batteries may be possible with 
better fabrication methods. Relative 
neficiency of solar batteries, Shockle 
ud, arises from unknown and uncon 
trolled recombination centers which ab 


» much of the current generated by 





> Micro-energy switch—Philc 


up with a germanium switching 


tor (max. 100C rating) which 
ate at lower power levels tl 
parable devices, the company 
cause of reduced internal 

made possible with its light 
techniques, and optimized stat 


teristics for low collector It 


+ ++ 


currents. First units to be 
be packaged in TO-9 cas 
have specified gain bandwidtl 
greater than 125 me. at on 
tor voltage and one mil 
rent. Devices packaged 
l'O-18 case will be out in d 
ties in 60 day ind in sma 
sealed pat kage AW Apr 1] 
later thi ‘ 


>» Nuvistor Tetrode — Dx 
models of RCA’s nuvist 
1959. 
} 


' 
I 
pcing 


» 59) small 


iade available 
pling basis. The nuvistor 


i\ l mi th I ! 


tional RI 


> Signed on the Dotted Lin 
ontract awards recenth 


manufacturers in 


e General Electric Co., Light Military 
Electronics Department, will study and 
develop electrostatic latent image pho 
ography as part of a $900,000 award 
from Wright Air Development Divi- 
ion. Electrostatic latent image pho 
tography is described as a marriage of 
General Electric’s thermoplastic rx 

ording techniques (AW Jan. 18 p. 87 
nd Air Force interest in using imag 
forming characteristics of solid-state 
photosensitive layers. In this applica 
tion, a photo-sensitive belt will be run 
through a conventional aerial camera 
nd an electrostatic image will be made 
f the subject. This image will then be 
frozen” by the thermoplastic method 
f RF heating, deformation by th« 
harges, and freezing of the deforma 
tions by cooling. 

e Packard Bell Electronics Corp. will 
leliver UHF radio sets to the Navy un- 
ler a $1,250,000 contract from the 
Bureau of Naval Weapons 

@ General Electric, Heavy Military Elec- 
tronics Department, will produce high- 
power multi-beam search radars AN 

FPS-7 under a $3,500,000 contract 
from Air Materiel Command in Rome 

e Sperry Gyroscope Co., will continu: 
its work on Polaris submarines with 
$8,817,022 contract for the design and 
manufacture of navigational systems 
ind $10,868,269 for field engineering 


World’s First in All-transistor Logic and Circuitry 


PHILCO 


Bi Samous for Quality the World Quer 


PHILCO CORPORATION e GOVERNMENT & INDUSTRIAL GROUP 
MPUTER DIVISION « 3900 WELSH ROAD, WILLOW GROVE, PA. 








SOLAR COMMUNICATIONS SYSTEM transmitter collects solar radiation with antenna at left, feeds it through an intensity modulator 


and then reradiates coded solar energy on the right. 


Transmitter appears close up (right). 


Space Signal System Uses Sun’s Energy 


Pasadena, Calif.—Details of an experi 
mental optical space communications 
svstem which will use the sun’s radiant 
encrgv as an intelligence carrier are be 
ing revealed here this week 

The system, known as solar 
munications system (SOCOM 
development at Electro-Optica 
tems, Inc., with Air Force backing 
under a $467,234 contract from th« 
Wright Ai Development Di 
(AW Jan. 4, p. 15) 

Preliminary calculations for 
have been completed and work on 


] 


sion 


SOCOM 
the 
breadboard model of the svstem is about 
to get under way 

Electro-Optical is one of a number of 
companies interested in the exploratory 
ficld of optical space communication 
AW Dec. 14, p. 87 and Feb. 22, p 
3), which is attracting Air Force at 
tention. 

Earlier this vear, the General 


ision Laboratory Division of G 


Precision, Inc., was selected by Rom 


Air Development Center from a sizabl 


group of bidders to study communica 


tions techniques in the near inft 
ind ultraviolet regions 

For lack of funds, WADD has tem 
porarily delaved the 
contract, which was 
this year, for an infrared 


iward of 


communica 


tions system 


Distinct Advantages 


Optical wavelengths appear to offer 


several distinct advantages for com 
munications in space where atmospheric 
absorption and scattering will be nil 
Among these advantages are long di 
tance transmission, relative 
ability to jamming by a potential ad 


1 
Invuinc®r 


versary, and the security guaranteed by 


the narrow beams of optical radiation 
Besides these advantages, Electro-Opti 
cal engineers cite 

® Reduced weight and power of an 














i—PUT 


SOveCcE 





nother 


expected earlier 


! 
tical system compared with a radio fi 


quency system 
© Superior reliability promised by 
ibsence of high-power electronic gear 


¢ High signal-to-noise ratios possible in 


+} 
MK 


‘Dace 
' 
control the optical 


SOCOM will weigh 
10 to 15 


Exclusive of 
transmitter for 
ibout 30 or 40 Ib., and draw 
watts 

These figures, the 
are based on laboratory calculations for 
an experimental system which is some 
what more complex than a final unit 
Signal-to-noise ratios of 10 are antici 
pated for systems capable of communi 
cating at 10 million mi. and using an 
tennas with one square meter areas and 
bandwidths of 10 cps. A factor of 10 
boost in these ratios would be possibk 
if the photocathode of the detector wer 
cooled to reduce thermal emission or if 
large, lightweight optics were employe 

SOCOM may be used in a variets 


company saVS, 
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Position taeoe 


stevo 
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BLOCK DIAGRAMS of the transmitter (right) and receiver (left) for the solar communications system which is being developed by Elec 
tro-Optical Systems for the Air Force 
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One element for control 
of all three axes 


FREE WHEELING 


... fur kontrolle des satelli 


A single reaction sphere—electrically suspended—is 
the Bendix free wheel concept for space vehicle 
attitude control. Conceived to use the space environ- 
ment to advantage, the free wheel concept eliminates 
the reliability problems of conventional reaction 
wheel bearings. Three stator windings placed in 
orthogonal planes are energized to generate control 
torques around any axis of the rotor (and any axis 
of the space vehicle by reaction). 

Free from bearing vibration and gyroscopic cross- 


coupling, the free wheel provides a unique capability 


Free from gyroscopic 
cross-coupling 


for precisio! 
military ob 
This pro 
Systems dev 
communk 
resistant ¢ 
shock tube 
Opportur 
scientists 
space pro 


today for 


Bendix Systems Division 


ANN ARBOR, MICHIGAN 


Bearingless support 
using electric fields 


tenverhaltens 


control of orbiting scientific and 


art of the over-all Bendix space- 
t program which includes satellite 
itellite navigation, radiation- 
, magnetohydrodynamics, plasma 


rared reconnaissance. 
open to better engineers and 
in participating in advanced 
n ideal scientific climate. Write 


niormation. 





OFFICE OF THE PRESIDENT * THE KAMAN AIRCRAFT CORPORATION © BLOOMFIELO, CONN, 


MEMO TO ROBERT: 


Iam in receipt of your recent letter in which you say in. part: 


tL Ck 


Yes ) FALLS y¥ CL7K 


oo 


c 


WY MAY ho 


Your new set of pictures is on the way. Robert, I hope that as you 
grow older and become a young man you will keep your interest in 
helicopters and aviation in general. When you and the boys of your 
generation take over the responsibility of running our great country, 
I hope you will find it strong and prosperous. Our National Defense 


; 


effort right now is dedicated to that purpose, and with boys like you 
who are willing to fight for what is right, we know that our country 


will be in safe hands in the future. 


vincerely, 


oso 
NATIONAL 
DEFENSE 


KAMAN 
IS 

PART 

OF 

THE 

PLAN 


**Facsimile of actual letter received 





space communication applications 
Vehicle-to-vehicle, vehicle-to-space sta 
tion, space station-to-vehicle or even 
vehicle-to-earth communications under 
favorable atmospheric conditions are all 
possibilities. Electro-Optical is suggest- 
ing a chain of SOCOM systems prop- 
erly situated throughout the solar 
system and maintaining continuous con- 
tact with one another. Such an arrange 
ment might also solve thorny acquisi 
tion problems posed by the use of 
extremely narrow beam systems. 
In the SOCOM system, the sun’s ravs 
which cover the spectrum from the far 
infrared to the near ultraviolet, are col- 
lected by a mirror antenna system and 
funneled through an intensity modu 
lator for coding, and subsequently 1 
radiated through a second mirror system 
toward a distant receiver. At the r 
ceiving end, the coded solar radiation 
is picked up by another mirror antenna, 
detected by a photo-multiplier, fed to 
ignal processing equipment and finalls 
read out 

Both transmitter mirror systems arc 
Cassegrainian arrays (double mirrors 
vith one focusing light back through 
i hole in the center of the first) which 
permit collection of solar radiation from 
iny angle. Sun tracking needed to ac- 
quire the light source for the transmit 
ter can be handled by radiation tracking 
transducers developed here by Electro- 
Optical (AW Sept. 21, p. 79). These 
solid-state transducers are said to be 
capable of resolving the angular posi- 
tion of a radiation source to better than 
0.1 sec. of are and silicon versions ar¢ 
ensitive from 4 micron in the visible 

rion to 1.1] microns in the near 
nfrared 

The secon Cassegrainian = array, 
vhich is effectively the transmitting an 
tenna, acts as an opti il universal joint 
nabling the transmitter to pick up car- 
ricr radiation from one direction and in- 
lependently aim it in another direction 
This transmitter antenna can supply 
53 db. more gain than an_ isotropic 
ource, according to Electro-Optical en- 
gineers 

Ihe receiver antenna can either be a 
Cassegrainian system with the detector 
located behind the primary mirror or 
a parabolic collector with the detector 
mounted at the focus 

A number of different modulation 
chemes ranging from the Kerr, Farra 
day and Pockels effects to stress optics, 
ultrasonics ind clectromechanical 
modulators are reported under con- 
sideration. The final modulator will 
be capable of radiating away any energy 
absorbed from the beam, thus avoiding 
the ill effects of overheating 

As for detectors, Electro-Optical en- 
gineers prefer photomultipliers because 
of their low internal noise, high quan- 
tum efficiency over the solar wave 
lengths, and noise-free amplification. 


AVIATION WEEK, May 2, 1960 


lhe remainder of the signal-proce 
cquipment will be conventional 


fixed by whatever modulation techniq 


is finally selected. 

The company is proposing a 
test” of the SOCOM system in 
within two years so that the con 
ind the equipment can be fully « 
ated 


NEW AVIONIC 
PRODUCTS 





Components & Devices 


e Shift register clement in epoxy-en 
sulated package which contains a 
plete one-bit shift register circuit 
occupies cu. in. volume is a 
with pin terminations for print 


cuit mounting. These clement 


Microbits, operate from d.c 

it up to 100 duty cycle 

to 100C ranges. Elements 

than 150 mw. peak power to 
ignal state from stage to stag 

netics Research Co., Inc., 25 

St., White Plains, N. Y 


} 


e Infrared source, Model PE 52 
provides adjustable source of inf 
radiation fot 
head of infrared guided missiles 
other infrared sensitive missiles 
200 to 600C range when used 
Model PE 521-5 temperature 

ler. Model measures 3 in. in len 
34 in. high. Perkin-Elmer Corp 
walk, Conn 


e Static inverter, 90-watt, single- 
unit suitable for any application 1 
ing high 400 cps. output, partic 


ilibrating the seek 


i” 
: eee Bm % 
se A 


USING REVOLUTIONARY 
NEW RADAR PRINCIPLE 


The SF Model 722 Fault Finder presents a 
new and valuable approach to the solving of 
time-consuming cable fault problems. It has 
proven especially valuable in the aviation, 
broadcast and marine industries. 

A true radar principle is used which obso- 
letes the use of the resistance capacitance 
method. With the radar principle, line con- 
dition is portrayed on a cathode-ray tube. It 
accurately defines the fault whether shorted, 
open or intermittent and indicates the dis- 
tance from the instrument to the fault. 

Model 722 is simple to operate and has a 
minimum of controls. An accuracy of 2% in 
ranging to a fault may be obtained. 


SPECIFICATFONS 

RANGE: 10 to 200 feet in cable with a constant 
of .66 — proportionately more or less in cable 
with a higher or lower constant. 

MARKERS: Four markers appear when the 

marker’’ switch is activated. 

PULSE RATE: 2000 cycles per second. 

PULSE AMPLITUDE: 350 Volts — .03 micro-seconds 
in duration. 

WEIGHT: 12 Ibs. 

PRICE: $375.00 f.0.b. Factory, Seattie, Wash. 


Contect Factory or Field Representotive for complete 
literature or demonstration and early delivery dute. 


" OTHER MODELS AVAILABLE WITH RANGES TO 100 
MILES 


et ORES ue - 
4220 20nd "AVE WEST: SEATTLE 2997 WASH. 
Set tt 
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At 10 miles per minute 
“almost” reliable won't do 


That's why the largest airlines rely on 


SYLVANIA GOLD BRAND TUBES in 
communications, control and navigation gear 


SYLVANIA GOLD BRAND TUBES are built to take the demanding 
operation required in modern jet aircraft and still perform reliably 
The popular Sylvania GB-5654, as an example, proves its dependability 
daily as an amplifier in aircraft communications receivers 


Gold Brand Tubes are disciplined to take impact shock tests of up to 
750 g, fatigue tests for 96 hours at 2.5 g, and multiple life tests of 500 
to 1000 hours. They undergo a multitude of stringent tests, including 
ability to withstand high degrees of vibration and thermal shock. 
Nothing is overlooked to give you the most 
reliable tube product available for the spe- 
cialized needs of today’s aircraft 
Specify Gold Brand Tubes—rugged, reliable 
AND readily available from your local 
Sylvania Industrial Tube Distributor. Ask 
him for the “Gold Brand Reliable Tubes” 
booklet. Or, write Electronic Tubes Divi- 
i sion, Sylvania Electric Products Inc., Dept 
103-5, 1100 Main Street, Buffalo, N. Y. 


S Y LV: JIA. 


subsitery of GENERAL TELEPHONE & ELECTRONICS es) 


ideal for delivering power to mechani 
cal telemetering commutators or to 
gyros. Inverter weighs 34 Ib., will per 
form over —65F to I80F range, has 
70% efficiency, holds output frequency 
to within 3% and has +2% no-load to 
full-load voltage regulation. Kinetx 
Corp $10 South Cedros, Solana 
Beach, Calif ; 


ee | 
e Rate gyro, Type M-100, provides con 
tant damping without heaters and is 
iid to do the work of a standard 2-lb 
»in many applications. Gyro weighs 

is 2% in. long and provid 
damping from 65F to plus 
Minneapolis-Honeywell Regu 

40 Life St.. Boston 35, Ma 


a, TE 

@ Conncctors, 500L series, arc 45 and 
63 contact rack-and-panel connectors 
The 63 contact connector has 59 size 
20 snap-in contacts and four size 16 
contacts while the 48 contact con 
nector has 43 size 20 and five size 16 
snap-in contacts and two standard 
RG58/U coaxial contacts. Snap-in con 
tacts are designed to meet MIL-C 
26636 specs. Consolidated Electrody 
namics Corp., 360 Sierra Madre Villa, 
Pasadena, Calif 
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First partially-powered Polaris test vehicle underwater firing at San Clemente, Calif.. (AW Mar. 14, p. 37) was considered successful 
when Acrojet first stage engine ignited in flight, pushing the vehicle 2,000 ft. high and about a half mile in the 5 sec. powered phase. 
Second stage engine remained inert and most propellant in the first stage also wa ving enough for the 5 sec. run. Missile was 
fired from underwater submarine system identical to one of the 16 tubes installed USS George Washington nuclear submarine 


Polaris Makes First Underwater-to-Ignition Flight 


Polaris begins drop to the sea at 2,000 ft. apex as first stage engine enters the bu hase. Impact is shown at right; total fi 
lasted about 20 sec.; system was 100 ft. below surface. Launch was conducted by N 'dnance Test Station and Lockheed Missiles 


and Space Division. Vehicle carried a threedlink telemetry system which transmitt formance data on 36 channels to the control 
blockhouse on shore. 


AVIATION WEEK, May 2, 1960 





AC JET ACNITERS APPROVED FOR EASTERN’S ELECTRA JET FLEET 


Silky smooth—and so invitingly comfortable. But routine for Eastern Air Lines’ Lockheed 
Electras as they wing their way to northern cities and southern resort areas. Eastern 
engineers always insist on performance and reliability, too. The mighty Allison Turbo- 
prop engines in Eastern’s Electra fleet are sparked by AC Jet ACniters. They deliver the 
kind of performance and reliability that goes with AC's long series of pioneering firsts 
in the field of aircraft spark plugs—and over 15 years of experience in the jet ignition field. 


EASTERN’S DC-7B FLEET USES AG SPARK PLUGS EXCLUSIVELY 


Eastern Air Lines has only one standard for 
engine parts: The very best. That's why Eastern 
installs only AC Aircraft Spark Plugs in their 
DC-7B fleet and other prop-driven air liners. 
Eastern has proved to itself, through extensive test- 
ing, that AC Spark Plugs continually deliver top 
performance. No wonder AC aircraft plugs are 
Eastern’s first choice. Make them your choice, too! 


AC SPARK PLUG $ THE ELECTRONICS DIVISION OF GENERAL MOTORS 





AC presents the Art Carney Show, | General Aircraft Supply Corporation * Mid-Continent Airmotive Cor- 
NBC-TV, May 6 | poration * Pacific Airmotive Corporation * Southwest Airmotive Com- | 
pany * Standard Aero Engine Ltd. © Van Dusen Aircraft Supplies, Inc. | 


| pisTRIBUTED BY: Airwork Corporation * American Aviatron, 4 
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BUSINESS FLYING 


ELSTER-B two-seat sport lightplane is made of wood and can be used for towing gliders 


Putzer Develops New Elster Version 


Bonn, Germany—First six models of 
the Elster-B Magpie two-seat, single- 
ngine sport plane, latest version of 
the Pitzer Elster series, have been de 
livered to sport groups of the German 
Luftwaffe 
Ihe plane manufactured by Alfons 
Piitzer K.G. Flugzeugbau at Bonn, was 
introduced about two and one-half vears 
y German Air Ministry certification 
of the Elster-B was granted last August 

Ihe braced high-wing, all-wood mono- 
been designed for sport and 


plane ha 


busine 
its slow-speed 
it is suitable for 
well as for pilot in 


he technique for towing 


de ve lopm« nt of the 


] 


The 
rT powered version of the 


lot 
} 


tandard Ptitzer Doppelraab sailplanc 


Putzer produced the Motorraab by fit- 

ting a 30 hp. modified Volkswagen auto- COCKPIT is fitted with dual controls ‘lexiglas windows afford good visibility. 
mobile engine and a tricycle landing 

ear to the glider’s airframe ind the internal " 
leading-edge torsion box Elster-B Specifications 


Fuselage 1S i plywood mono 
Weights: 


Empty weight ..... 1,012 Ib. 
Gross weight Sr Ib. 





5 built 


Elster Powerplant 


Porsche 678/1 engine structure The enclosed cabin is 
rototype. Power- proofed and fitted with dual 


a Continental It prov ides accommodation 





it 95 hp at ind o passenger side-by-side . Dimensions: 


| Span 


voden, two-blade, fixed- WwW casi ra or ¢xi | Length 
pitch airscrew made by Hoffmann of windows afford a good all-round | Height 
Rosenheim, German ind a large baggag t 
With a gross weight of 1,540 Ib., hind the issenger 0 Wing data: 
power loading is 16.2 lb./hp. and wing — vided Wing —- 18S 99%. 
loading 7.95 lb sq.ft he wire-braced, monoplane Wing loading . 8.2 psf. 


The single-spar wings have a stream unit has a stabilizer made of pl Power loading 16.2 Ib./hp 


lined metal bracing strut on each side Elevator is 
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pier AZTEC 


BIG .. FAST 
POWERFUL 


over-200-mph utility at practical cost 


Five passengers, plus baggage, plus full IFR equipment, plus 144 gallons of fuel with a range of more 
than 1,000 miles at over-200 mph cruise — that’s the utility you get in the Piper Aztec... largest, fastest, 
newest airplane Raagapes to join the Piper fleet of business airplanes. Already selected by the U.S. Navy 
to meet its requirements for an economical utility transport aircraft, the Aztec is meeting enthusiastic 
acceptance by professional pilots, for its superb all-around performance and load carrying ability — and by 
private owners, for its extreme ease of handling and low cost. eee Priced at only $49,500, completely 
equipped* except for radio, the Aztec is the only over-200 mph twin-engine airplane selling for under 
$50,000, yet it carries a bigger load, does a better job than any other aircraft in its class. Before you settle 
on any twin-engine airplane, be sure to evaluate the Aztec. It offers a complete new dimension in twin- 
engine utility at practical cost. See your Piper dealer 

*Standard Aztec equipment includes full instrumentation, or write for Aztec brochure, Dept. 5-W. 

dual generators, dual vacuum, heated pitot, rotating beacon 

and 144 gallons of fuel — nothing to add but radio. 


Autoflite Aztec, complete with dual Omni, dual transmitters, 
ADF, Piper AutoControl automatic fight system priced at $54,105. 


ATTRACTIVE LEASE 


—) AND FINANCE PLANS 


——) PIPER AIRCRAFT CORPORATION 

















Elster-B Performance 


Cruising speed . . 93 mph. 
Maximum speed 103 mph. 
Limit speed 112 mph. 
Stalling speed ... .46 mph. 
Takeoff distance over a 49 ft. 
obstruction and at 1,540 Ib. 
gross weight 
Landing distance (approxi- 
mately) . 
Speed for best rat 
and descent 
Best rate of climb. .....720 ft./min. 
Ceiling 16,400 ft. 
Range at best cruising speed. .280 mi. 
Fuel 


687 ft. 


623 ft. 


.56 mph. 








Ford Motor Co., Union Oil Co., Hu 
ble Oil Co., Allison and AC 5S; 
Plug Divisions of General Motors. ¢ 
version has been approved by Fed 
Aviation Agency under the sup; 
mental type certification SA 4-1100 
maximum gross takeoff weight of 5 
Ib. at a minimum field length of 4 
ft., compared with FAA-certifi 
takeoff weight of 47,000 Ib. on a 4 
ft. minimum runway for the pistor 
powered Convair 340. 


Heliport design department has | 
set up by Rader and Associates, Mia 
Fla., consulting firm. .Earle M. R 
said the group will make a contin 





rudder and fin is of wooden construc- 
tion. 

Nose wheel of the rigid, tricycle-type 
landing gear is controlled from the 
pilot’s seat and can be locked for take- 
off and landing. 

The simple design of the Elster, its 
economic operation and easy mainte- 
nance are all features aimed at making 
it suitable for do-it-yourself kits for 
amateur construction 


Standard Equipment 


Standard equipment includes the air- 
speed indicator, altimeter, variometer, 
compass, tachometer, oil pressure, oil 
temperature and fuel gages, two pairs 
of seat-belts, one first-aid kit and a set 
of mechanic's tools 

When used for towing gliders, stand- 
ard equipment includes a cylinder head 
temperature gauge, a glider-hook attach- 
ment and a rear view mirror. 

Provision is made for radio equip- 
ment as optional equipment, but may 
only be fitted on condition that the 
manufacturer supervises the installation. 

Price of the standard Elster with a 65 
hp. Porsche engine is about $5,744. 
The Elster-B model with a 95 hp. Con- 
tinental C90-12F engine costs approx- 
imately $6,232. 


PRIVATE LINES 


Four-engine Lockheed JetStar has 
been sold by Lockheed Aircraft Corp. 
to the Essen, Germany, firm of Fried.- 
Krupp, manufacturers of ships, loco- 
motives, steel structures and other 
products. Krupp will take delivery of 
the plane, powered by four Pratt & 
Whitney JT12 turbojets of 3,000-Ib. 
thrust each, in March, 1961. Executive 
jet will carry eight passengers and two 
crewmen. Sale marks the entry of the 
JetStar on the European continent. 





corporate customers who 
Allison turboprop 
Convairliner are 


Among 
have ordered 11 
conversions of the 
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‘This is A Bogus 


... most shop inspectors would 

accept it as genuine. It looks the 

same. And it carries the anchor 
| stamp of a famous manufacturer 
| In fact, we are fairly certain that 
| parts similar to this one are used 
in engines flying today. 

But—Airwork inspectors use 
more than ordinary care to make 
sure you get only genuine parts 
They spotted this as a reworked 
part .. . different enough from 
the genuine article to cause an 
engine failure. 

Airwork sells and uses only 
genuine Pratt & Whitney Air- 
craft parts . . . and inspects the 
parts of your incoming engine to 
make sure somebody hasn’t short 
changed you with a bogus part 


Airwork 


CORPORATION 
Miltville, New Jersey 





ATLANTA 


CLEVELAND 


tudy of VIOL design developments, 
is well as municipal and federal regula- 
tions, to develop a criteria for ideal 
ground conditions. 


Acroflot has reduced rates for acrial 
praying, dusting and seeding up to 
5% to promote use of its agricultural 
iviation services and increase the utili- 
zation of its fleet. New tariffs include 
schedule of charges for helicopters, 
vhich Aeroflot reports will be “widely 
ntroduced into agricultural work this 
ear.” Last year Russian agricultural 
ircraft processed more than 49 million 
icres, some 5 million acres more than 
during the previous year. 





Part! 


on maintenance . . . or a previous 
overhaul. 

The difference between a 
genuine part, with all the stamina 
and service-ability the manu- 
facturer can develop—and a 
dangerous bogus part is some- 
times so hard to spot that only 
a distributor with close factory 
connections has the training to 
spot the true from the false. 

That’s one more good reason 
to have your engines overhauled 
by Airwork. You are sure of 
getting genuine parts, careful 
craftsmanship and the pains- 
taking protection of our eagle- 
eyed Airwork inspectors. Call or 
write our nearest branch office 
for details. 


NEWARK 
NEW YORK 
WASHINGTON 





_—~—at—$_FLY WEATHER-WISE——_ — 


JET STREAMS... 


High Velocity Winds Speed Long-Range Jet Flights 


EXTRATROPICAL 
TROPOPAUSE 


UNITED STATES 


polor Jet St 











ODAY, jets can boost their ground sy Is upwards ¢ 21 5 miles dee ind $f is at the core are generally 

1s le n } cr wirh rt } lr rh _ } Ty oe | mr} : oh } vo ' lacie } 

150 mules an hour with e helt ! 1€ I¢ iDO l npl thougl lu¢ greater velocities have 
giant rivers of westerly winds nowing at hurrican f 1S peen rded) at minis! itward from the center 


2to8 miles abovethe Northern and Southern He heres * 
Jet Streams afre basic ally | } R 

cam AL No matter what the aircraft, or what the flight plan 
efature Varlalic ns Existing 

tropical and polar tropopauses, and are usually found jet from Los Angeles to London, or small private 


plane from Cleveland to Toledo — Mobil has the per- 


coursing along the broad areas where one tropopause 
overlaps another. Shaped much like a flattened tube, the fect, top-quality product for every Aviation need! 


streams are from 100 to 300 miles in width and from So, remember ... Fly Weather-Wise!... Fly Mobil! 


MOBILJET FUELS - MOBILOIL 


MOBILGAS AIRCRAFT — 


MOBIL OIL COMPANY, 150 East 42nd Street, New York 17, New York 








U. S. Business & Utility Aircraft Shipments 


February 1960 





Make and Model No. of Units Dollar Billings 


Aero Design 500 coat i cats 
, oP ene $630,000 
680E 


Beech Super 18 
Mode! 65 Queen Air 
Model 33 Debonair 
Mode! 35 Bonanza 
Model 50 Twin-Bonanza 
Model 95 Travel Air 


Callair A-6 

Cessna 150 
172 
175, Skylark 
180 
182, Skylane 
210 
3100 


Champion 73C Traveler 
TFC Tri-Traveter 
7GC Sky-Trac 
THC DX'or 


Mooney Mk. 20 


Piper PA-18 
PA-18-A Super Cub 
PA-22 Tri-Pacer, Caribbean 
PA-23 Apache 
PA-23 Artec 
PA-24 Comanche 180 
PA-24 Comanche 250 
PA-25 Pawnee 


Totals $15, 464,000 





Note: Shipments in February, 1960, represented 104 aircraft over the number shipped in January and factory billings 
of more than $15.4 million compared with billings of $8,778,000 in January. Shipments in January, 1959, totaled 640 
aircraft with net billings of $9,648,000 and in February, 1959, totaled 597 aircraft valved at $9,778,000, indicating that 
the industry this year has taken a good lead over early last year 











Swiss Pilatus Porter aircraft “Yeti 
now supporting the Swiss Dhaulagiri 
Expedition in the Himalayas, (AW Apr 
+, p. 127) has dropped supplies totaling 
5,500 Ib. in 10 ive flights at an) = injur 
17.056 ft. Early this month damaged 

Ernst Saxer landed the Por- 

he 18,696-ft.-high Nordcol gla Raymond G. Largent, 
on a 656-ft. snow strip, beheved Aircr ul 

the highest mountain landing Apr. 14 at Wichita, Kan. H 


by any aircraft. On a_ elected to the secretaryship in 


it’ secretary and controll 





First Photo of Prototype Rotorwing Autogyro 


Rotor blades of Rotorwing Aircraft’s two-place autogyro (AW Apr. 18, p. 146) are mad 
of cedar and mahogany with a steel spar. Aircraft can be towed on a special trail 
Powerplant is a Continental C85 four-cylinder engine, producing 85 hp. 
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Electromechanical 
Components and Systems 
Capability 


wn 


AIRESEARCH POSITIONING 
CONTROL SYSTEMS 


One of the many types of high speed 
positioning control systems produced 
by AiResearch, the system above am- 
plifies electric signals from an inertial 
guidance source and adjusts the control 
surfaces of the missile or drone to 
maintain a predetermined course. 
AiResearch diversification and ex- 
perience provide full capability in the 
development and production of elec- 
tromechanical equipment and avionic 
controls for aircraft, ground handling, 
ordnance and missile systems. 
—$—< 
A.C. and D.C. Motors, Generators and 
Controls « Inverters « Alternators « 
Linear and Rotary Actuators + Power 
Servos + Hoists + Electrical Pyrotech- 
nics « Antenna Positioners + Position- 
ing Controls « Temperature Controls + 
Sensors + Williamsgrip Connectors « 
Static Converters. 


Your inquiries are invited. 


oe BD nono 


AiResearch Manufacturing Division 


Los Angeles 45, California 





VERSATILE METAL 
FABRICATION »2:ching the 


If it’s metal-working engineering or design . . if it’s metal fabrication . . let Youngstown’s Continental-Emsco 
Division bid on it! C-E’s creative R&D and engineering teams are ready to tackle your toughest problems. 
Batteries of modern milling, boring, turning and gear-cutting machinery, manned by highly skilled and 
experienced personnel, stand ready to transform your plans into structures of steel, special alloys or 
aluminum. A C-E job at our Houston facilities will be engineered, designed, developed and manufactured 
at one fully integrated plant over 77 acres . . 336,505 square feet under roof. Plant qualified for 


MIL-Q-9858 quality control. Write, wire or call today for faster deliveries . . higher quality . . lower costs, 


oS CONTINENTAL-EMSCO company 


A DIVISION OF THE YOUNGSTOWN SHEET AND TUBE COMPANY 





FINANCIAL 
Rising Costs Delay Jet Transport Profits 


By William H. Gregory 








Manufacturers of U.S. turbine trans 
ports are hoping 1960 will finally see 
these airplanes begin to make some re- NOTE: LINES ARE CUMULATIVE BRE AK~EVEN 
turn on investment, but factors of 
higher than projected costs and com- 
petitive pressures still make the process 
a long and uncertain one. 

Bocing late last year reached the stage SALES PRICE VALUE OF DELIVERIES 


where the sales price of Boeing 707 was tt 


beginning to exceed what it cost to 
build. But Boeing's President William 
M. Allen pointed out that reaching an 
over-all breakeven point is moving 
farther down scale. Partly this is be- 
cause of the prospect of new, unfore- 
seen research and development costs to 
meet performance competition. 
Douglas hopes to begin delivering INVENTORY 
profit” airplanes before the first half WRITE DOWN 
of this vear bat unexpected research and 
development costs are adding a measure 
of uncertainty. Other manufacturers 
ire facing similar problems. 
Substantial costs were expected when CUMULATIVE write-off system, in general followed by Bocing, Lockheed and Convair, 
manufacturers decided to go ahead with produces an over-all breakeven point in this fashion. Note how write-offs and write-downs 
their projects, but these elements are spread over a relatively long period of time. 
tended to confound the estimates 
¢ Versionitis. Unlike a military pro- — jayout, insulation, interior trim etc. A U.S. manufacturers—Boeing, Douglas, 
gram, where production airplanes gen- 4 result learning curves—and thus | Lockheed and Convair—competing 
erally are standard, manufacturers found duction costs—tended to fall slower t! nore or less directly for domestic trunk 
iirlines wanted a great many detail vari- military programs indicated. ne and international orders and 


itions in cabin configuration, cockpit @ Competitive demands. With | gainst foreign manufacturers also, pres- 
on prices became strong. This did 


t necessarily mean price shaving. It 
iy have resulted in not fully pricing 
iriations from standard, or in accept- 
ing used aircraft in trade-ins, or in 
irtrying part of the financing for some 
customers. There have been two rounds 
of “basic airplane’ price increases, the 
latest revealed last week by Boeing 
(46%) and Douglas (5%). Convair 
raised 880 prices $200,000 a year ago, 
now is quoting the 880 at $3.6-$3.8 
million, the 600 at $4.3 million. Boe- 
ing and Douglas run $5-$6 million. 
Convair, which has been stressing its 
lower prices, plans no increase now. 
SALES PRICE Tie. dambannes problems. These 
———————— = ranged from producing reversers and 
; uppressors, estimated by some sources 
1s costing Boeing and Douglas at least 
$15 million each, to fixes such as that 
Lockheed made in changing the angle 
of attack of the Electra engine nacelles 
to reduce cabin noise and vibration. 
Douglas is making various modifications 
to the DC-8, such as leading edge slots 
- - n the wing and wingtip extensions. 
AIRPLANE NUMBERS ¢ Rate of orders. In at least some cases, 


WRITE-OFF against a specific number of airplanes in Douglas practice concentrates charges orders did not follow the time pattern 
in a shorter time period, shows full extent of costs sooner. market estimates indicated. Convair, 








TIME > 
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United Opens New Jet Engine Overhaul Center 


United Air Lines’ jet engine overhaul building at San Francisco will service engines for the company’s DC-8 and Bocing 720 aircraft. 
At peak capacity the new center will be able to overhaul five jet engines per 16-hr. day in “assembly line” operation. 


for’ example, found 
medium range jet did 
as fast as expected 
orders for Electras 
cast 

- 


As of the end of 1959, the I lown +9 is about $600 million before ta he | g curve dr 
1 wi cg ceed inventory cost and 


deliveries through il ory | me. Thus the 
160 are Bow ing, 103 nva f early 
Fairchild, 75 . } lown he realized sai 


ditpi ite 


between the a 


ill five te d cterred to as inventory write-down 


»s, sales price 


of deliveries and charges agai rm is should not be confuse 

ings for the five U.S. manufactur ( which are probably « h r aircraft will be delivered at a profi 
building turbine transports 5 billion for the same period on ( 

$600 million figure represents 1 ® Research and development charges 

ind development costs pl he that include all the initial engineering, 

© Boeing. m each airplane delivered—nei- prototypes im some cases, certification 

a her of which are covered by th i] costs, and perhaps some tooling used in 

srsoatigpas price received for the airplan preproduction work. Generally referred 


Charges against rl 
I iS Vi ifs, these are charged against 


earnings see $58,000,006 l ‘ ge 

® Convair. Qualified Loss in 1 i incurred 

Airplanes First [ if the term “Jo , ’ i] @ Inventory costs, that is the actual 
} 


hed, since ultimate goal is th harges in material and labor for build 
Charges agains very O ese expenses over il] ing a production airplane, sales and ad 
earning $3,097,471 , roduction run ministrative costs, plant overhead, etc 


® Douglas. 
Airplanes 
de 
(_narges aga 
earning 8 0,0 1e—and this applies to any produ x inventory depending on company 
2 Sees w this precept is applied varic olicy, or perhaps are divided into each 
irpianes ; . " 
oti 6s ough to produce notable differ y date when certification takes place 
ise Of Dougla Douglas has shown the most pro- 
+ 


urning 0 $37,7 n gencral these expenses are broke: found effect of these charges, though its 


pine rong down this way 1959 over-all deficit of $33 million wa 
” del 96 ¢ Inventory write-down. Since pricing also the result to some extent to declin- 
Chase asia to the customer is based on volume pro ing military volume 

earning et 6,044,000 $50,% duction, early deliveries of production Douglas charges off all provisional 


ll be at a loss on an inven- osses against a selected group of initial 


} ] ] 
Lhough all companies follow 
| 


iccounting precept of not Engineering Costs 
g | , 
ntory in excess of its sales pri ngineering costs may fall into R&D 


urplanes wi 
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airplanes. In the case of the DC-8, the 
first 20 airplanes were projected orig- 
inally to be loss aircraft, but this num- 
ber was subsequently increased as costs 
rose to where it is now estimated at 70 
(AW Apr. 25, p. 30) 

Effect of the Douglas method is to 
concentrate the total in a narrower time 
span but also to produce airplanes show- 
ing a profit on an inventory basis 


soonc! 


R&D Costs 


Broken down for 1959, Douglas 
charged off $36.3 million for R&D and 
$51.5 million in inventory write-downs 
for the DC-8 for a total of $87.8 mil- 
lion. Total charges for the program 
through 1959 of $236.7 million break- 
down into $157.2 million R&D and 
$79.5 million in inventory write-downs. 

Douglas includes the cost of four 
experimental airplanes—the first of the 
four versions of the DC-8 (J57 and 
175-powered domestic airplanes and 
J75 and Conway-powered overwater 
airplanes)—in R&D charges. Only tool- 
ing costs allocated to these four aircraft 
are included in R&D charges, but cer- 
tification costs and certain indirect costs 
are also included. 

Boeing and the other manufacturers 
to varying degrees follow a different 
practice in handling inventory write- 
downs which spreads them over a longer 
period of time in proportion to comple- 
tion of total inventory costs. 

In the case of Boeing, the policy is 
to base these write-downs on a block of 
airplanes, generally sold airplanes but 
with the exception permitted of includ- 
ing airplanes in production but unsold 

Boeing divides 707 costs into inven- 
tory and non-inventory, the latter cor 
responding generally to R&D costs 
Non-inventory costs are those not con 
tributing directly to the physical iden 
tity of the end item. Such costs would 
certification flight tests, R&D 
reversers and sup- 
ind certain administrative and 
plant overhead costs. Unlike Douglas, 
Bocing would consider all tooling as di- 
rectly contributing to inventory and 
make no distinction for experimental 
iircraft. Non-inventory writ- 
ten off directly against carnings as in 


curred 


includ 
on such items as 


pre SOTS 


costs are 


Inventory Charges 

Ihe charges, the 
most noticeable differences occur, can 
be shown using these hypothetical fig- 


inventory where 


ure 
Year-end 
(total 


id airplanes) 


p 
$600 000 000 


700.000.0000 
$100,000,000 
$80,000,000 


$20,000,000 
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, and how it would be carried down 
to a profit and loss statement foilow 


Times percentage of 
completion of inventory 
costs of total sold 


quantity ing base: 


“umulative inventory cost 

write-off 

Thus the annual report for the h 
thetical year in question would 
total commercial charges against « 
ings of $90 million, broken down 
$80 million R&D and $10 million dotive tawenines 
ventory write-down. These write-dov rite-down ........ $18 
are computed as incurred and post 
each monthly book closing 

As more airplanes are sold, invent 
write-downs are then recomputed, 
ducing what becomes a write-down 1 (Inventory profit) 


A table showing how this ntory write-down. $18 
entory write-down 


Sales price value of 
old airplanes 
‘otal inventory costs 
entory Profit 
(Los 
cent completion of 


$10,004 


} 
} 


entory costs 60% 


ial Profit and Loss Effect 
$40 $260 
of sales aes 40 260 


s earnings 


versal 


SEC. INDEX 1939-100 


ersal 








$75 77 


iings (loss) 
efore taxes 


Profit and Loss 


Thus in 1958, the inventory write- 
wn in effect assumes there will be no 
nore orders and the expected total 
ss of $30 million is written down pro- 
ortionately (60% of $30 million or 
18 million) against income. Sales and 
t of sales in the profit and loss state- 
nt would represent deliveries and 
ts actually incurred for them. (If the 
rofit and loss statement represented 
t-all company operations, this would 
ean a deficit for the veur, but nor- 
illy these charges would be covered 
income from other sources.) 
The following year, with more air- 
lanes sold, a new inventory write-down 
computed for the whole program 
taling $20 million. On a proportional 
isis, this is $15 million. Since $18 mil- 
n was charged off the year before 
id the new results show a total write- 
wn of only $15 million, the company 
effect recovers the difference, or $3 
llion 
By the third vear, the program is 
| wing a $20 million inventory profit 
+ — id the inventory costs are 100% com- 
| TRANSPORTATION ted. On a delivery basis, the pro- 
- n is showing a $20 million profit 
With the additional and result- 
inventory profit, the company now 
recovers the remaining $15 million 
ts initial write-down and carries the 
$35 million—down to earn- 
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we) to aoe e & & 8 
6 5 2295 29264 1 18 25 
F Aviation Stocks— fundamentally designed to avoid 
Ist Quarter unhatched chickens. Che 


aviation stocks—manufacturing a Douglas system is the more conservative 
market that it states total, not proportional, 
during the first quarter of 1960 compar: to be expected in the shortest 
industrial stock ticable time, and takes into account 
remote but not entirely impossible 
tastrophes such as wholesale cancella- 
Some accountants, on the other 
sirline id, feel this unduly penalizes the 
kholder by over-penalizing earnings 


Both the Boeing and Douglas meth- 
may seem to resemble a bookkeep- 
hecker game, but like all systems, 


250 


nting 
How 
air transport—fared in the stock 
with transportation and 
generally is shown in this chart based 
Securities and Exchange Commission figure 
Composite category includes all classes of tion 
industry. Note 
stocks in January. 


steep decline of 
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* 
“5 


\\A a . 
working 
The sphere represents perfection in many ways to the de signer 
} 


of inertial instruments. It can be decoupled completely from 
torques due to external magnetic, electric, and gravitational 
fields. It has perfect symmetry, can be formed to extreme accu- 
racy by simple machine processes. Tt ia the primary element 
of Honeywell's electrically su spended gyro. 

Fundamental ideas are the basis for continued advances 
in inertial sensors and systems. Honeywell engineers have 
a primary concern for developing new systems through 
applications of just such ideas. A consistent pattern of 
Honeywell investment in research and development facil- 


ities and programs encourages ideas and their application, 
and is an important factor in Honeywell's continuing growth 
and reputation 

Typical of the results are electrically suspended naviga- 
tion gyros, adaptive flight control systems, and guidance 
and control for space vehicles. Sergeant, Thor, Atlas, Titan, 
Polaris, F-104, B-58, WS 117L, Scout, Mercury Honey- 
well equipment is on all of these and many more 

Current expansion has created openings for senior and 
junior engineers and scientists in these and similar programs, 
Your inquiry will get prompt and confidential attention. 





living 
Most Honeywell engineers and their families live in or 
around Minneapolis—a city of 22 lakes and 153 parks. 
This is good, healthful living—and it’s fun. A twenty minute 
drive along elm-shaded streets and you're home... with 
more time to enjoy the family and the outdoors throughout 
the four seasons. 

There is time for hunting, fishing, golfing, swimming— 
and in winter, skating, skiing, ice fishing and sleighriding. 
Then there is Laker basketball, Big Ten footbal!. Or you 
may prefer theatre, opera, symphony or museums. 

Schools in staff and facilities are among the nation’s 


onal opportunities tn other Honeywell operations coast (o coast, send your applice 


leges in the Twin Cities, including 
nesota only 2 miles away from Aero, 
ving that Honeywell engineers and 


best. There are 
the University of 
This is part 
their families enjoy. 
For information or 
Dept. 613A, Ae 
Minneapolis 13, M 


yi 


strom, Honeywell, Minneapolis 8, Minnesota 


reer opportunities, write Bruce D. Wood, 
tical Division, 1433 Stinson Blbed., 


; 
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Changing Sales Pattern 


This unusually detailed breakdown shows the changing pattern of sales for Thomp 
son Ramo Wooldridge since 1950. Rise of the electronic, missile and space 
category has been the steepest. 

Total 
Including 
Unclassified 

Sales 
$123,313,000 
194,899,000 
274,080,000 
326,466,000 
270,830,000 
295,907,000 
335,520,000 
412,609,000 
340,622,000 
417,749,000 


Electronics, 
Missile 

Automotive and Space 
$69,252,000 
82,875,000 

72,624,000 

82,311,000 

80,530,000 

108,735,000 
95,190,000 

97,838,000 

84,537,000 

109,672,000 


Aircraft 
$50,973,000 
108,731,000 
199,150,000 
240,569,000 
182,979,000 
170,770,000 
203,722,000 
248,214,000 
163,613,000 
132,979,000 


$400,000 
804,000 
1,823,000 
5,149,000 
13,828,000 
33,831,000 
64,220,000 
89,382,000 
167,153,000 








basis of orders in hand, rather 
This Wa 
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’ Sto 
stockholdct 


one vear with 
likely the next 
Convair differs from Boeing in that 
its inventory write-downs 
the basis of reasonably estimated orders that had not been indicated in any 1 
for its 880/600 aircraft though the pro- _ ports earlier in the year 
If estimate Some uncertainty in costs is 
this is the in all these methods since at any one 
until the program is completed 


resulting over-recovery on the 
than waiting until vear-end 
done to avoid presenting 


with an unexpectedly large write-down 


. nas 
are maae On 


portional method is used implicit 


borne out bv events 
least painful method for compan 
stockholder. But Convair’s annual total costs are made up of known cost 
port points out the difficulties of mak for work already completed and esti 
ind the mated costs 
market various stages of production 
New Vcl 


tailoring obviously can 


time 


to complete airplane 


competitive 
t i 


ing such estimates 
pressures existing in the 
Fairchild’s pract 

hanges since the start of the F-27 pro- of 
gram. Originally it charged off cost learning cur 
proportionally as Boeing does on the cost 

basis of orders. When Fairchild’s man Boeing's 
agement changed, the policy wa complication 
changed to write-off losses in full, rather Spread 
than in proportion to expenditures com 
pleted, and this added $9.5 million to 


F-27 write-offs that had 
milhon undet 


have undergon 


sions and various degre 
upset th 
and as a result imecreas 
Allen pointed out another 
stemming from thi 


between recurring productior 


oe ilre idy 
mounted to $19.5 
former svstem for the yea 

No write-downs 
since they were cleaned up the year 
fore, but Fairchild ha 
planes for 
which no firm orders are in hand. If 


were made in 195 
released 15 air- 
production this vear for 
ders do not materialize as expected 
some further 
quired this year 

Lockheed’s practice presents still fur 
ther variation in detail. To compute its 
inventory write-down it total 
sales price based on firm orders in hand 
for the year in question 

During 1959, Lockheed had _allo- 
cated the inventory costs of each Elec- 
tra to delivered airplanes on the basis 
of a reasonable estimate of the orders 
expected to be on hand at vear-end, 
which would eliminate write-down re- 
versals as orders were received during 
the year 

After mid-year, Lockheed decided 
that no more orders were likely to be 
received and charged-off the total in 
ventory loss it estimated result 


write-down be re 


uses i 


: 1 
would 
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cost and selling price is different for 
each Boeing 707 Effect of 
new orders on Boeing’s earnings will 
vary with models. Breakeven points ar 
different for each one 

Breakeven point can 
break even on an inventory basis 
Allen said Boeing had reached—or on a 
total that none of the 
manufacturers have so far. Some pro 
as Boeing's Stratocruser 


model 


either 
which 


mean 


expense basis 


grams, such 
never reach cither 

Facing uncertainties in military sale 
ind tough competition in very expen 
sive transport programs, manufacturer 
ire taking a 
ments on the future of commercial pro 


restrained tone im com 


grains 


Financial Briefs 
North American Aviation 1 
iles increased but prohts declined dur 
ing the first half of its 1960 fiscal vear 
six-month 
$497 .993.360: 1959 


fits, SI 


port d 


compared with last year. The 
hgures: 1960 sales 
iles, $476,742,614; 1960 px 
626.000 1959 profits $13.240.000 
Backlog as of Mar. 31 was $637,381 
#60 compared with $662,000,000 at the 


' 
tart of the fiscal vear 


Cessna Aircraft first half sales in 
ised 7 to $56,314,000, including 
3 commercial aircraft 
Py he 


( mnpare d 


Increase in 


] t $30,609,000 


rit I were 
i share 
000 or $1.20 a share for the 
ime period last year. Cessna Presi 
dent Dwane L. Wallace said reception 

ew Model 210 had been “ex 


$4,232,000 or $1.31 


with $3 870 


Second Heliport Planned for New York 


New heliport to be built by the Port of New York Authority (AW Apr. 4, p. 134) on the 
East River just above the Battery will make possible direct helicopter service between 
downtown Manhattan and metropolitan area airports. 
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Chance Vought Aircraft, Missile 


Sales Drop; Improvement Seen 


Dallas, Tex.—Sales of $62,557,198 
and net income of $883,162, or 74 cents 
per share, were reported by Chance 
Vought Aircraft, Inc., for the quarter 
ended Mar. 31, compared with $66,- 
295,732 and $1,506,023, or $1.24 per 
share, respectively for the same period 
last vear. 

Sales of aircraft, missiles, parts and 
services totaled $52,207,715 for the 
quarter, showing a decline of $14 mil- 
lion in scheduled deliveries of Crusader 
fighters from the same quarter a year 
wo. Vought Industries, Inc., the com- 
’s mobile homes subsidiary, showed 
quarter of $10,349,483 
weather in many of the 
market areas has been 

curtailment of deliver 
ics in this period. Orders and deliv- 
crics in Apmil point to a normally im 
cond quarter for this opera 
Vought officials note 
activities in 


pany 

iles for the 
severe winter 
mobile homes 


responsible for 


proved 
tion, Chance 
Breakdown 
lude the 
® Acronautics 
several 


f divisional 
se highlights 

Division has been 
contracts by 
warfare stud 


iwarded research 
for anti-submarine 
veTIH 
field, including ascertainment 

edge of the underwater world 
better understand the problems, op 
state of the art of 
equipment and techniques and deve lop 
nent of a sonobuoy. The division ex- 
pects that its will lead to a 
xo0d' production 


i 


ig a two-pronged approach 
] 


timizing the current 


( nobu 4 
volume on this item 
on other parts 


ystem tied to the sono 


ind al ) plan t » compete 
if the detecti 
buor 

¢ Company's Research Division is cur 
rently doing ASW nuclear magnetic res- 
Chance Vought is 


operation to a 


nance tudic 


building the research 
high level, currently emploving som 
20 scientists in this division, and ex 
ects to acquire a director this vear to 
cad this work. New research laboratory 
100-kw., 2-in.-diameter 


; 
is Operating a 
plasmatron 
e Astronautics Division has delivered all 
four Scout rockets in the 
original contract and 1s expecting a 
letter of intent for further vehicles for 
ipproximately double the initial award 
Division is optimistic that it will be 
named later this vear to an assignment 
the Boeing Dyna-Soar, covering 
nose con ind screw portion 
of this Astronautics also is 
tudying acquisition of a new 10-ft 
diameter environmental test chamber, 
ipproximately $300,000, which 
would provide an atmospheric vacuum of 
1/10,000th mm. of mercury and — 320F 


research 


vehicl 


sting 
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taxes and payments on preferred divi- 
lends being $3,897,000, or 99 cents per 
hare of common stock. This compares 
th sales of $42,731,000 and earnings 
f $2,983,000 for the same period last 
ear, which included combined sales 
electro ind earnings of Texas Instruments and 
equipment for use in orbiting vehi Metals & Controls Corp., Attleboro, 
e Range Systems Division operat Mass., acquired in April, 1959. Texas 
with millions of dollar Instruments’ first quarter sales alone in 
contracts” is surveying the Eu 159 totaled $29,993,000 and earnings 
market for application of its ser fter taxes of $2.4 million. 
of Apr. 15, this division’s tracking 
ice in Hawaii has received and redu 
data covering 1,350 orbiting, pass 
the Discoverer VII satellite for Nat 
Acronautics and Space Administ: 
At Texas Instruments, sales for 
should range between $240 milli 
camming 


temperature, to develop 


“several 


Acquisitions 
And Mergers 
Electronic Energy Conversion Corp., 
New York, has acquired a majority stock 
terest (82%) in Behlman Engineer- 
Co., Los Angeles, and its subsidiary, 
tom Magnetics, Inc. H. L. Behlman 
ontinue as president of the latter 
iccording to Dr. Victor Wouk, 
ident of Electronic Energy. 


with net 
$17,750,000 and 
ckholders were told in Dalla 
ident P. I Hagg rt 
He indicated that 
uuld be attained bv the 
it markets thi 
trol Varian Associates, Palo Alto, Calif., 
cquire complete ownership of 
nicon Associates through an ex- 
totaled $1 ind earning nge of common stock. Semicon will 
$14,143,00 me part of Varian’s Microwave 
Sales for the first quarter of lube Group. Dr. O. G. Koppius, 
reached $56,198,000. an all-tim icon’s founder, will continue as its 
for this period, with f executive officer. 


Seaboard & Western Had 1959 Loss 


and West 1 for the CL-44s and 53% notes 
ling $4,045,591, due in monthly 
tallments from June, 1961, to May, 
It failed to make an additional 
1 deposit of $200,507 due in July, 
159, for spare Rolls-Royce Tyne en- 
ind this remained unpaid as of 

d-April 
1 his item, plus various secured and 
isecured notes to banks and suppliers 
taling $5,019,704, added to salaries 
| accounts payable, gave Seaboard 
end current liabilities of $8,380,- 


$250 millon 


tween $18, 
> 


high hrm 


+} 
His 


despite 


Ignis 
now do not to be as 
had been for last vear and 


beginning o f Sales for 


earning 


New York—Scaboard 
Airline howed net | 
295 in 1959 
tory busine 
ters and becau 

ocurement 
mtracts 
Scheduled freight 
; 


ind mail 
ilmost doubled during the ve 
from $5,270,171 to $10,301.44 
was noted as rT 
Seaboard’s long range objecti 


president, Raymond A. Norden 


Revenue Decline 
Total re 


Since Seaboard’s current ass¢ts totaled 
220,519, this gave the airline a work 
from $21,5 capital deficit of $5,149,898 and 
260, and the net loss was a lars ited the need for new financing 
the 1958 deficit of $32] ; Seaboard’s net worth at the end of 
increased 58 of $7,897,503 declined to $4,091, 
19,169 13 as the result of the $3 million 
hnically in de erating net loss 
ind net worth 1 Credit insurance premiums on the 
bank lo L-44 order of $835,650 were paid by 
mtracts to pu Scaboard. They were listed as a de- 
rred charge to be amortized over the 
year term of equipment trust cer 
ction now to atten tificates to be issued in 1961 to pay the 
tior Seaboard said lance of the CL-44 purchase price. 
financing and Cash payments of $2,575,843 will be 
‘taining it in 1961 on or before delivery of 
iircraft, and the’balance due of 


} | 
venu declined, h 


$6,176 in 1958 to $1 
cTcase Oovel 
Operating expenses 
$23,458,695 to $24,( 

Seaboard is te 
working capital 
ments of certain 
some phas« f 
five Canada CL-44s, 
bank 


they plan nm 


but bot 
ind manufacturer have 


force colle 


discussing new 
mistic about ol 
Seaboard ha 


ee 
depositec S27 354 
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Proved! New, Better Way to 
Seal Drilled Holes with... 


Less weight! 
Less cost! 


NEW ((on-PLUGS 


Seal simply, positively 
Prevent costly leaks! 


Now — forget conventional, costly 
methods of sealing holes that serve 
as flow or pressure passages. The 
Lee “Pin Plug” is a cylindrical plug 
with a tapered reamed hole partway 
through its center and numerous 
small grooves on its outside surface. 
Simply place it into reamed hole 
and drive in the tapered pin until 
ends are flush. Controlled expan- 
sion Causes grooves in plug to “bite” 
into casting and form independent 
seals and retaining rings. Extensive 
laboratory tests report no leaks un- 
der normal pressures, often show 
bone dry seals up to pressures of 
40,000 psi. 


Now successfully and widely used 
on aircraft and missiles — for 


pumps, servo valves, regulators, 
etc. Available steel and aluminum 
and in both long and short series. 


© Pot #2,821,323 


.53 dio.» 


—> (09 dia. 


(actual! size) 


SOME TERRITORIES STILL OPEN FOR QUALIFIED 
TECHNICAL SALES REPRESENTATIVES. 


Write today for Standard 
Sizes and Engineering Data 


THE LEE COMPANY OLD SAYBROOK, CONN, 


$17,123,803 will be covered by the 
equipment trust certificates. 

Long term debt of the airline, pri 
marily the 53% notes deposited for 
the CL-44 order, totaled $4,413,091 
Added to the short term debt previ 
ously listed, Seaboard has a total debt 
of $9.432.795 

Transatlantic freight is growing at its 
fastest rate in history, Seaboard reported 
and said the 22,804,000 ton miles it 
flew in 1959 represented a 70% in 
crease for such trafic. For future im 
provemen? of its financial position, Sea 
board 18 Woking to 
@ Increase of transatlantic freight busi 
ness 
@ Increase in carriage of U.S. and for 
eign mail. These revenues rose in 1959 
to $3,063,382 from $987,727 the vear 
before 
¢ Turbine cconomics producing a 
breakthrough” in the cargo business 
e Diversion of MATS-carried cargo to 
commercial airlines. Seaboard pointed 
out that it carried 12 million Ib. of 
commercial cargo last year while MATS 
carried 74 million ib. over Seaboard’s 


certihcated routes 


National AviationCorp. 
Cuts Airline Holdings 


New York—National Aviation Corp 
reduced or eliminated holdings in virtu 
ally all of its airline common stock dur 
ing the first quarter of 1960 

Che closed end investment compan 
pruned its manufacturing portfolio as 
well but not as severely and in a few 
cases—Grumman and Piper, for exam- 
ple—holdings were increased. General 
Dynamics was the only manufacturer 
climinated 

Airline common stock holdings elim 
inated: Braniff, 15,000 shares; Delta, 
12,500 shares, Northwest, 3,000 shares, 
and Pan American, 15,000 shares. In 
addition, American Airlines’ holdings 
were cut from 50,000 shares to 25,000 
and United Air Lines from 35,000 to 
20.000 

his action is in line with a year-end 
statement issued by the company that 
was highly pessimistic on the future 
outlook for the airlines. However, the 
company showed over-all profits in its 
holdings of three of the four airlines 
at year end, and pure trading considera 
tions may have fee a part. The fund 
showed net income for the quarter of 
$121,818 compared with $113,970 a 
vear ago 

The only airline increases were addi 
tion of 10,000 shares of New York Ait 
ways common and $108,000 of Pan 
American convertible debentures. Ma 
jor reductions of manufacturers were 
12,500 shares of Marquardt Corp., 
7,000 shares each of Collins Radio and 
Lockheed and 5,000 shares of Douglas 
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Airlines Report Officers’ Compensation 


Washington—Following is a list of 
tirline officers’ salaries, bonuses and in- 
direct compensations, expenses and 
stock holding for the year ending Dec 
31, 1959, as reported to the Civil Aero- 
nautics Board 

Continental 


dent and 


Inc.—K. F. Six, 
$61,667 salary 
shares of 
vice president 
$2,309 expenses 
ok; A, Damm, 
18,477 salary 
H. W. Bell, 
280 salary, 


f common 


Lines, 


tor 


Air 
dire 
and 5 


Lawrence, 


200 com- 


expenses 


stock 
1, $14 


shares o 


exper 
ce president reonne 
i9> expenses 161 

k { “ . ee 


ring and 


exper 


president-en 


$19.647 sala 
‘ i ures of «« 


Davis president 


; 
‘ 


Dennis, re le 
lary, $2,476 
nmon 
yubli 
eft mpany May 
d 


ex- 


n 


$19 64 
m atox 

vice president- rela- 
5 ) expense a 
t % 


K. Haueter sident-operatior 
$3.743 expenses and 


¢ salar I 
M 


planning 


a6 
Kramer ‘ 
and 


share f rr ’ > 
resident-econon sales 


i41 expenses and 1,57 

B. Redmond, ‘ 
eding $1 
! 1,24 
Uhl lee res 


salary, $200 be 


s 


and dir 
indir 
and i 
Whelan ‘ 
and sales 


4 4 


dent 


nus and 
expenses 


' 
planning 


+e 


nd n 
ider 


’ 
Cady viee pre 
$12 $78 


als 
nu. OH 
asurer expen 


salary 
stock 

budget 
expenses 
shares f ommon stock a.4.M 
$11,041 salary, $1,109 ex 
shares of mmon stock 
t secretary, $11 
shares 


president and 
$3.086 


Colmar, vi 
$11,340 


or salary 
and 6 
Kelly, 
penses and &5 
Pr. F. Kriethe, Jr., 
903 salary, $621 
n stock; E. B *, 
mer ser’ e $14 420 sal 
h gk. G 


K and 


secretary 


assistan 
of 
president- 
iry, $3 
Schorling 
pr rty 
expenses and 
D. KR. Wilson, vice 


893 salary. $ 09 


expenses and 5 


Rane vice 
wr 


nmo 
663 
rT 


168 


sand 
npensa lirect 

L. H. Mueller, board chairman, $400 
I n, no @x- 


wing directors were paid bonus« 


tlor tead 


ns 
ire pensati 
if common 
and indirect 
12.000 


sto 


and ahs 

0. Beckman, $3 
mpensation 

of common 

and indirect 
and 2,625 
Fhrman, $300 bonus 
yn, $2,468 expenses 
f common stock in name 
Hellman, $400 bonus and 
ompensation $600 expenses and 
025 shares of common stock in name of 
thera; L. D. Henry, $400 bonus and in 
compensation, $1,156 expenses and 
of mmon stock; J. G. Hel- 
bonus and indirect compensation, 
of common 


A 


penses 
t 


com- 


s Cooper 
mn, $ 
mmon stock L 
and ind 
and 4,315 


f thers 


expenses shares 


pensat 


r rect con neat 
shares 
M. Ff 
ndirect 


direct 
00 shares 
land, $400 
$65 expenses 
stock 

W. P. Paepeke, $200 bonus and indirect 
compensation, $29 expenses and 2,100 shares 
of common stock; F. H. Ricketson, Jr., $500 
indirect compensation, no ex- 
penses with 6,090 shares of common stock: 
T. Roberts, $100 bonus and indirect com- 
$379 expenses and 65,152 shares 
stock; R. J. Smith, $300 bonus 
compensation, $470 expenses 
shares of common stock ; 


and 3,255 shares 


bonus and 


pensation, 
of common 
and indirect 
and 


- >e 


9 
D220 
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KR. 


pensation 


common 
verti 


con 


le 


Stewart, 


5 


st 


on 


Following 
during 


rendered 
Cooper, legal 


legal 


: 


Mitchell, 


4. 
109.11 


sultant 


Walter 
Charles 


| 


00 


6S 


an 


firms 


$2 
140 


0 


tif 
Audi 


e1 


‘ 


Associates 


neey 


h 


A 


Leasure, 
Planning 


$33.64 


Ce 
Travel 


World 


( 


cam 
Newall 


} 


Leslie 


Canadian Navy Arms Banshees W 


Royal Canadian Navy has armed Mcbx 


Scheurer 


ts 


' 


‘ 


Agency 
Wide 
Travel 


Travel 


debentures 


x pe 
1 $30 


ere 
59 
9 


19 


Thompson 
Butler 
} Hoff, ¢ 


A 


Kesearch 


Croes 


Service 


Giraude 


“ 


(debt 


Peat, 
’ 


i 


ane 


and 

105 
ooo 
secu 
paid f 
( ooper, 


Holland 


rve : 


dvert 


ann 
nts, $7.54 
ant | 


Carter, 


Corp 
Murphy 


American Ex 


' ‘ 


System 


Every where 


Trav 

Lones 

MacDonal 
Young 


Trans World Airlines, Inc.--W 


Thomas 


indire 


shat 


worth 


, 


& 


White 


d 


Harwick 


Associates 


B 


Bo 


Sy 


Travel 
Tra 


Ha 


RK 


air-to-air infrared heat-seeking missiles 


90 


and 


enses 


W. Ayers, Sr., director, $ 
indirect 


stock Pp 


r 
ses and no 
saAiary no ( 
$394.22 


vllings, 


xpe 
tor 
r const 
Ex pe 
retired 
Cook, 
r indire 
0. Hol 


bonus 


direc 


- 


expense 
iliday, director 


; YT 


Maestre, direct« 


rect com 
shares 


ontrose 


Rogers, 
ndir 


Simpson 


94 


‘ x} 
Barch, 


ee i ee 


common stock 
200 salary, no 
compensation, $661.18 
Bradley, director 
r indirect compensa- 
stock; J. A. 
accordance 
in 1959— 


Alt arrier 


of 


shares 


mus 0 
nses and no 
fees paid in 
iltants contract 
born by 
June 1959 


Oo 


ns 
nse 


salary r 
expenses 
combe, $500 
r ir ompensatior 
k: RK. M. 
bonu T 


lirector $ 
t compensation 


director, sal 


pense 


Tr 


ensat 


$729.49 expen 
Price, director, $ 
iiirect compensat 
$400 salary 
$1,20 


Sessel, 


? r 
mpensation 


B.-F 
r indirect 


s1 93.1 

West, J 
L. Wright, 
indirect 


2 


r., 


assis ce 


ffair $ 187 


ith Sidewinders 
ll Banshee jet fighters with Philco Sidewinder 
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NASA announces... 


THE TRANSFER OF THE DEVELOPMENT 
OPERATIONS DIVISION OF THE ARMY BALLISTIC 
MISSILE AGENCY TO THE NATIONAL 
AERONAUTICS AND SPACE ADMINISTRATION 





ie 7 


[] . s 


Dr. Wernher von Braun, director of the new NASA Marshall Space Flight Center in Huntsville, Ala.. pictured with NASA's Mercury Astronauts 


Dr. Wernher von Braun and his space team join NASA 


The National Aeronautics and Space Ad NASA is now the largest civilian research 
ministration leads the nation’s efforts to organization in the United States. For details 
find, interpret and understand the secrets of about outstanding professional opportuni 
nature as they are revealed in the laboratory ties, address your inquiry to the Personnel 
of space. Director of any of these NASA centers: 

This vigorous effort requires boosters for 
space vehicles which greatly exceed the 
thrust of any boosters currently available. 
For this reason, the $100 million Huntsville 
plant, together with its famous space team, NASA Flight Research Center 
are being transferred to NASA. The new Edwards, California 
NASA facility in Huntsville will be known 
as the George C. Marshall Space Flight NASA George C. Marshal! Space Flight Center 
Center. Huntsville, Alabama 


NASA Goddard Space Flight Center 
Washington 25, D.C 


NASA National Aeronautics and Space Administration 





$2,525.04 expenses with no stock; E. W. 
Barker, assistant secretary, $15,796.96 sal- 
ary, $5600 bonus and indirect compensation, 
$178.10 expenses with no stock; F. G. 
Betts, vice president-purchasing, $24,668.98 
salary, $1,000 bonus and indireet compen- 
sation, $1,004.40 expenses and 100 shares 
of common stock; A. J. Brough, assistant 
vice president-properties & facilities, (en- 
tered office Nov. 9, 1959) $3,020.57 salary, 
no bonus or indirect compensation, $842.98 
expenses with no stock; E. P. Burke, as- 
sistant vice president and executive assist- 
ant to system general manager, $20,347.82 
salary, $2,500 bonus and indirect compen- 
sation, $868.70 expenses and 30 shares of 
common stock 

F. BE. Busch, vice 
tirement, $30,915.04 


president-equipment re- 
salary $1,000 bonus 
and indirect compensation $5,529.51 ex- 
penses with no stock; J. H. Clemson, vice 
president, $27,559.32 salary, no bonus or Ip- 
direct compensation, $411 expenses with no 
stock; P. G Desautels, vice president- 
national accounts, $24,931.66 salary, $1,000 
bonus and indirect compensation, $4,648.75 
expenses and 254 shares of common stock; 
RK. Duckwerth, corporate secretary, $17,- 
939.30 salary $1,000 bonus and indirect 
compensation, $3,323.20 expenses with no 
stock 
x. M Dunn, vice president-technical 
services, $28,096.48 salary, $3,500 bonus and 
indirect compensation $23.000.65 
with no stock; H. D. Fellows, 
president-schedule planning and market re- 
search $21,896 4 salary $2,000 bonus 
and indirect $0.18 expenses 
no atock 
dent-sales service, $26,404.61 


expenses 


issistant vice 


mpensation, § 
¢. &. Fullerten, vice presi- 
salary, $2,500 
nus and indirect ympensation, $6,291.93 
penses with no stock: G. L. Gilmere, vice 
esident-public relations, $24,874.15 salary 
$2.500 bonu and =indire ompensation 
$4,878.91 expenses and 70 shares of con 
on stock 
4. 1. Greenwald, ae president- 
I service, $21,238.44 salary. $2,000 
bonus and rT ‘ ompensation, $2,981.87 
stock: F. D. Hall, vice 
transportation man 
uger, $2 ealary $3.500 bonus and 
indirect ensation, $6,544.25 
with no ‘ D. Harrigan, vice presi 
dent-regiona le $20,456 salary, $2,000 
ition $4.0295.55 


bonus and indir compen 
expenses with no stock: S. L. Higginbottem, 
flight 
s° o00 
bonus and indire $452.29 
expenses with no stock \. BF. Jerdan, as 
president-maintenance and en 
$20,306.7 salary $2500 bonus 


$477.46 expenses 


latant lee 


~ssenger 


‘ xT» rise 
president weneral 


expenses 


resident-engineering 
n, $19,927.04 salary 
t ‘ TY 


pensation 


assistant P 
test and Inep« 


oe t ant y € 
cineering 
and indirect 
with no stock 
4. Ww Letskus, vice president-regional 
$27,424.49 salary $1.750 bonus and 
ompensation, $14,367.03 expenses 
shares f ommon stock & F 
president-scheduling 
d salary. $2,900 bonus and indirect 
compensation, $266.60 expenses and 
of common stock | Pr. Marechal, lee 
president and general sales manager, $23,- 
304.22 salary $2,500 bonus and indirect 
compensation, $7,608.86 with no 
stock; J. N. Martin, vice president-regional! 
sales, $23,247.23 salary, $1,750 bonus and 
indirect compensation, $3,996.44 expenses 
with no stock 
K. Mazzarrini, e president-international 
sales development, $23,224.47 salary, $1,000 
bonus and indirect compensation, $6,896.62 
expenses and 100 shares of common stock; 
Cc. EB. MeCollum, vice president, $19,267.30 
salary, no bonus or indirect compensation 
$647.31 expenses and 198 shares of stock 
4. P. Mead, assistant vice president-indus- 
trial relations, $22,575.85 salary $2,000 
bonus and indirect compensation, $858.88 
expenses with no stock; BR. E. Montgomery, 
vice president-regional sales, $26,349.84 sal- 
ary, $2,000 bonus and indirect compensation 
$9,049.46 expenses with no stock; BR. B. 
Mueller, assistant vice president-flight oper- 
ations, $27,001.56 salary, $2,000 bonus and 
indirect $715.06 expenses with 
no stock 
WwW. E 


369.96 


compensatior 


sales 
indirect 
and 400 


Assistant vice 


shares 


expenses 


compensation 


treasurer, $20,- 
$1,250 and indirect 
$300.78 expenses with no 
KR. K. Rourke, assistant vice presi- 
planning and development, 


Rooker, assistant 
SAiary bonus 
compensation 
stock 
dent-equipment 
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rrust Co., general administration and main- 
trust securing load, $8,021.86; 
Koteen Associates, utility rate 


$21,538.53 salary, $2,000 bonus and indir 
compensation, $2,414.80 expenses wit! enance of 
stock; BR. W. Rummel, vice president-p George A. 
ning and research, $28,002.47, $3,500 ultants, $7,202.56; Les Angeles Host 
and indirect compensation, $10,099.99 Committee, contribution, $5,000; National 
penses with no stock ; T. K. Taylor, vice pr« Travelers Aid Assn., contribution, $6,650; 
ident, $28,212.91 salary, $3,500 bonus and Universal Agency, Inc., advertising services, 
direct compensation, $8,081.94 expenses $14,558.82; Waters Arditte & Waters, tax 
36 shares of common stock; J. W. Thomas nsultants, $5,500; Wright, Wright, Gold- 
vice president-civie affairs, $20,571.36 water & Wright, legal services, $5,025.10 
ary, $1,000 bonus and indirect compensa Western Alr Lines, Inc—T. C. Drink- 
$4,932.40 expenses with no stock; W water president and _ director, $73,100 
Trimble, vice president-regional trans ry, $16,892 expenses and 6,432 shares 
tion, $33,662.55 salary, $2,000 bonu nmon stock; 8. R. Shatte, vice presi- 
indirect compensation, $3,820 expense perations and director, $45,600 salary, 
no stock 89 expenses and 3,801 shares of common 
Following paid for sé M. L. Landes, vice president-service 
rendered during 1959 Abbey Limousine salary, $988 expenses and 1,600 
limousine service, $8,050.35; Alrline De'iver of common stock; A. F. Kelly, vice 
Service Co., messenger service, $7,919.28 lent-sales, $36,000 salary, $5,502 ex 
Airport Concessionaires, Ine., servi and 3,273 shares of common stock 
Los Angeles Ambas $6.664 4. 4. Taylor, vice president and treasurer 
Louls KR. Barbier, transporting and ¢ $36,000 salary, $1,295 expenses and 2,455 
lishing advertising displays $86 of common stock; D. F. Renda, vice 
Beckel'’s Luggage Shop, ‘ne., dent-legal and secretary, $36,000 salary, 
pairs, $7,601.25 Boyden Associates, In )4 expenses and 1,019 shares of common 
personnel specialists, $8,03¢ Carry Trans k 8. Gewirtz, vice president-adminis- 
portation, Inc., limou rvice, $45.94 $31,667 salary, $11,459 expenses 
Chadbourne, Parke, Whiteside & Wolff » stock 

legal services and resident attorney G. G. Brooder, vice president, $28,000 
$402,454.75; Chemical Bank New York $5,594 expenses and 1,396 shares of 
Trust Co., tranefe agent for omp nm stock; C. dg. 3. Cox, controller and 
stock, $11,507.97; Chieage Non-Partisan nt treasurer, $28,000 salary, $994 
Committee, 1960 Republican National ¢ r s and 1,337 shares of common stock : 
vention s WwW. C. Jennings, assistant secretary, $15,%67 
Colpitts, $205 expenses and no stock: J. W. 
924.28 Simpson, assistant secretary, $15,367 salary 
expenses and 25 shares of common 
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Three men play a game with 
understanding that the loser is 
double the money of the other 
After three games, each has lost 
just once; and each has $24 
How much did each have to s 


— Kansas State Ey 


> enjoyment of their work, and who 
tion, and evaluation of development 
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LITTON INDUSTRIES 
Electronic Equipments Div. 
Beverly Hills, California 
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HUGHES ENGINEERING DIVISION 


eR ORCE 


ENGINEERING OIVISION 


puter weer wenn 


ADORESS 


COLLEGE nw DEGREE 


I am interested in one of the following types of assignments: 


& RESEARCH [J PROTOTYPE DESIGN [] SYSTEMS ANALYSIS [J OTHER: 


ADVANCED 
[] DEVELOPMENT TECHNICAL PLANNING [J SYSTEMS DESIGN 3 


| have had professional experience in the following specific areas: 


CIRCUIT ANALYSIS ELECTRO-MECHANICAL 
ype gta [_] STRESS ANALYSIS [_] RF circurrs =e 


INDUSTRIAL 
DIGITAL COMPUTERS DYNAMICS 


GUIDANCE DEVICES [ ] INFRARED INERTIAL GUIDANCE [ ] 


INSTRUMENTATION [] 


RELIABILITY [| OTHER: 


MICROWAVES [J SYSTEMS ANALYSIS 


i have had a total of years experience. 





WHO'S WHERE 





(Continued from page 23) 
Changes 


Jack Gilbert, supervisor-proposal engineer- 
ing, United Aircraft Corp.'s Norden Divi- 
sion Laboratories Department, White Plains, 
NW. ¥. 

Richard J. Kuri, national sales manager- 
printed circuits, U. S. Engineering Co., a 
division of Litton Industries, Van Nuys, 
Calif 

Robert B. MacKenzie, director of mar- 
keting, Sierra-Schroeder Controls Division, 
Idaho Maryland Mines Corp., Glendale, 
Calif 

Robert R. Pintar, in charge of the newly 
formed Research Group, Systems Division 
of Beckman Instruments, Inc., Anaheim, 
Calif 

Roy Smelt, chief scientist, Lockheed 
Missiles and Space Division, Sunnyvale, 
Calif. Daniel J. Gribbon succeeds Mr. Smelt 
as manager of the division's Satellite Sys- 
tems organization. Other Satellite Systems 
appointments: Don J. Murphy, director 
of operations; Fred O'’Green, assistant 
manager; Bruno Augenstein, scientific ad 
viser to the manager; Rogert W. Pearson, 
head of modification and checkout and the 
Santa Cruz test base satellite operations 

Col. Ralph M. Jerome, appointed to 
the newly-created post of chief of staff for 
air, Minnesota Air National Guard, Duluth, 
Minn. 

T. N. Duncan, manufacturing manager, 
Acro Hydraulics Division of Vickers, Inc., 
Detroit, Mich 

The Advanced Projects Laboratories, 
Hughes Aircraft Co., Culver City, Calif., has 
announced the appointment of the fol 
lowing laboratory managers: Dr. R. L. Rod- 
erick, ballistic missile and ballistic missile 
defense systems; J. W. Ludwig, space sys 
tems; Leonard Mautner, special systems; 
R. K. Ausbourne, tactical missile systems; 
Dr. L. J. Money, tactical aircraft systems 

Arthur S. Pawling, factory manager,. and 
E. R. Harrall, director of product quality 
and reliability, Friez Instrument Division of 
Bendix Aviation Corp., Baltimore, Md 

Howard T. Sterling, chief engineer, Epsco 
Worcester (Mass.) Division of Epsco, Inc 

Peter L. Lindley, manager of technical 
services, Endevco Corp., Pasadena, Calif 
Also: John Haggerty, special products engi- 
neer; Howard C. Wheeler, supervisor, cali 
bration and test department 

Dr. Samuel B. Batdorf, manager of prod- 
uct planning, Range Systems Operations, 
Acronutronic, a division of Ford Motor 
Co., Newport Beach, Calif. Also: Richard 
lr. Barrett, manager of systems marketing, 
range systems operations and Kenneth A. 
Dunn, manager of administration 

Hugh Jacobson, manager, Systems Sales, 
Burbank (Calif.) Branch of Librascope Di- 
vision of General Precision, Inc 

Jack H. Frailey, executive assistant to the 
general manager, Itek Corp., Boston, Mass 

Dr. Donald H. Garbaccio and Dr. T. G. 
O. Berg have joined the Technical Staff of 
National Engineering Science Co., Pasadena, 
Calif 

William A. Matthews, works manager, 
Kollsman Instrument Corp., Elmhurst, 
N. Y 
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THERE 1S NO CEILING 
ON IDEAS 


© Advanced hydrogen systems being developed by The Garrett Corpora- 
tion solve the problem of keeping men alive and equipment operating for 
long periods of time in future satellites and space capsules. 


Engineers at The Garrett Corporation's AiResearch Manufacturing 
Divisions are dealing with challenging problems in fast-moving fields. 


Diversification of effort and vigorous leadership have made Garrett the 
world’s largest manufacturer of :ft components and systems and a 
leader in specialized missile and spacecraft systems. 


Excellent positions are available fo fied men with M.S., Ph.D. and Sc.D. 
degrees for n these areas: 

Environmental Control Systems eer, leading developer and supplier 
of air conditioning and pressuriz systems for commercial and military 
aircraft, and life support system satellites and space vehicles. 
Aircraft Flight and Electronic Systems— Largest supplier of airborne 
centralized flight data systems; also working with other electronic controls 
and instruments including miss | submarine applications. 
Missile Systems — Largest supp! f accessory power units, AiResearch 
is also working with hydraulic gas and hydrogen systems for missiles, 
liquid and gas cryogenic valves a ntrols for ground support. 
Gas Turbine Engines — World rgest producer of small gas turbine 
engines, with more than 9000 delivered in the 30-850 hp class. Studies 
include industrial and nuclear ap; ations. 


Immediate openings exist for 
MANUFACTURING ENGINEERS 
to work with product design engineers on all aspects of 
production including forn machining, assembly, mate- 
rial processing, operating standards and manufacturing 
feasibility of products in ibove fields. 


Send resume to: Mr. T. E. Watson 


AiResearch Manufacturing Divisions 


Los Angeles 45, California + Phoenix, Arizona 











EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities —execu 
tive, management, technical, selling, office, skilled, manual, ete 


Civil Service Opportunities 
Positions Wanted Selling Opportunities Wanted 
Part Time Werk Selling Opportunities Offered Laber Bureaus 


———RATES—-—— UNDISPLAYED 


FUTURES 
Employment Agencies * U NLIMITED 


Employment Services e 


Positions Vacant 


DISPLAYED 


The advertising rate is $52.00 per inch for all adver- 
tising appearing on other than « contract beasls 
Frequency rates quoted on request. 

An Advertising inch is measured %” vertically on a 
column—2 columns—30 inches to a page 

Subject to Agency Commission 


$2.70 per tine, minimum 3 fines. To figure advance 
payment count 5 is as @ line. 

Position Wanted Ads are % of above rate. 

Box Numbers-—counts as ! line. 

Discount of 10% if full payment is made in advance 
for 4 consecutive insertions. 

Not subject to Agency Commission 


Send NEW ADS to Classfied Advertising Div. of AVIATION WEEK, P. 0. Box 12, MW. Y. 36, N.Y. 








LENKURT 


has opportunities for 


@ Microwave Radio 
Design Engineers 


@ Telephone Carrier 
Development Engineers 


@ Sales Engineers 


Extensive telephone experience 
required. BSEE also requir 


@ Engineering Writers 


@ Quality Control 
Engineers 


THE CHALLENGE... 


Unlimited opportunity for con- 
tinved growth in a growing com 
pany ... in the ever-expanding 
field of Communications! 


THE LOCALE... 


The ULTIMATE is Stateside loco 
tions: Beautiful Son Carlos, locoted 
in the centor of West Coast Elec- 
tronic Research and Development 
Son Francis-o is just minutes away 
Excellent housing, schools, col- 
leges . . . diversified yeor ‘round 
recreation in the United Stotes‘’ 
most perfect climote! 


Direct inquiries to: 

E. Jack Shannahan 

Employment Manager 
LENKURT 

ELECTRIC COMPANY, Inc. 

1105 County Rd., San Carlos, Calif. 


If more convenient, call—collect—LY¥tel 1-8461 


WE NEED 2 GOOD MEN... 
AND WE NEED THEM SOON 


© Sales Engineer 
© Sales Engineering Coordinator 


The rapid growth of our company, due 
to an exceptional increase in sales, and 
the addition of a new line of hydraulic 
motors and pumps, hos crected two 
opportunities for men who want to move 
ahead at an accelerated poce 

The sales engineer we are looking for has hed 
experience with hydraulic motors and pumps 

He is the kind of a man who likes the challenge 
of introducing of 
hydraulic motors and pumps with outstanding 
design features. He will also broaden his know 

edge to include high pressure pneumatics 


and selling, a new line 


The sales engineering coordinator we are look 
ing for is presently employed in a similar posi 
tion. This person is needed to perform a valuadle 
function. We encourage, and expect, this person 
to extend himself to responsible phases of sales 
planning 

What is it like at Cornelius? Comfortable—and 
it’s convenient (our modern plant is in a sub 
urban area). It’s friendly and it’s busy, but it's 
fun because we're growing, fast. 

if you are looking for an opportunity to move 
chead, at a rapid pace—then we would en 
covroge you to write us a letter tonight ond 
give us the noture of your ambitions. All 
inquiries will be kept in strict confidence 


Write 

Mr. Kermit Reedstrom, Personne! Director, 
The Cornelius Company, Aero Division, 

550-39th Ave. N.E., Minneapolis 21, Minn. 








SENIOR 
AERONAUTICAL ENGINEERS 


Established research organization in Wash 
ington, D. C. area has immediate opening 
for senior aeronautical engineers in aero 
dynamics, structures, propulsion and pre- 
liminary design experience for expanding 
program in VTOL aircraft and space 
vehicles. Excellent potential. 


Send confidentio!l resume to Booz, Allen 
Applied Research, Inc., 4921 Auburn Avenve, 
Bethesda 14, Maryland. 

















IN ALL INTERESTS OF AVIATION 


If You're important, you either read AVIATION WEEK 


or you advertise in it, or both 








immediate Openings For 


ENGINEERS 


Beechcraft now has more than 
100 diversified electronics and 
aeronautical projects in opera- 
tion with R&D or production pro- 
grams involving: 


% MISSILES AND PILOTLESS AIRCRAFT 

% AIRBORNE RADAR SURVEILLANCE 

% CRYOGENICS AND THERMODYNAMICS 

%& TARGET & RECONNAISSANCE AIRCRAFT 

% MISSILE LAUNCHING & RECOVERY 

*® BUSINESS & MILITARY AIRCRAFT 

% ADVANCED SUPER-SONIC DESIGN 

W ELECTRONICS & INFRARED SYSTEMS 

% AIRCRAFT RANGE EXTENSION SYSTEMS 
and other aerospace areas. 


Current openings are in these fields: 


ELECTRONICS 


Infra-Red * Auto Pilot * Antenna 
Telemetry * Transistor Circuitry 
Microwave Components * Inertial 
Components * Meteorological 
Sensors 


ANALOGUE PROGRAMMER 


(Adapt engineering equations into 
forms suitable for electronic analog 
computation.) 


DYNAMICS 


(Engineering specialty in aserolasticity 
with experience in flutter.) 


AERODYNAMICISTS 


(Manned aircraft experience desirable) 


Write today to D. E. Burleigh, 
Manager — a Adminis- 
tration or C. E. Jones, Employ- 
ment Mgr... . All expenses paid 
for interview trip. 


eech 


WICHITA 1, KANSAS 
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ENGINEERS + SCIENTISTS 
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id application 


n is directing its experi- 
ing toward the develop- 
lefense/air traffic control 
iques and designs for full- 
an advanced active 
SATIN (SAGE Air Traffic 
leveloped by MITRE 
Federal Aviation Agency. 
FSQ-7 computer and 
mmunications networks 
SATIN will be capable of 


test area that includes New 


1 New Jersey. 


Control Department faces 


he areas of system design, 


ion. Precise methods must 
: improved en route air 
ithout compromising the 


tists with an interest or 
ir traffic control problems 
mmediate Technical Staff 


d in confidence to: 


HNICAL OPERATIONS 


MITRE 


Box 31—10-WE 
MASSACHUSETTS 


fem endineering organization, 

of the Massachusetts Institute 

t location in suburban Boston 
for advanced study under 
istance program, 
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EMPLOYMENT OPPORTUNITIES 





analytical, 
systems, 
components 
engineers 


CHECK THESE OPENINGS 
IN FLIGHT CONTROLS WITH 
HONEYWELL AERONAUTICAL 


Honeywell introduced the first | 


successful electronic autopilot in 
1941—the C-1 of World War II. 
Since, we have produced more flight 
control systems than any other com- 
pany and have developed concepts 
in flight controls that are now 
standard in this field. Today, most 
top aircraft and missiles are equip- 
ped with Honeywell flight controls. 
Honeywell’s Flight Control Systems 
Group has expanded steadily and 
now has openings for the following: 


ANALYTICAL ENGINEERS — must be 
capable of simulating (mathe- 
matically on paper or computers) 
characteristics and problems in 
missiles and aircraft control, 
stability, and control systems. 
Should have good math back- 
grounds with analog computer 
experience. 

SYSTEMS ENGINEERS—should be 
capable of interpreting analyti- 
cal results into navigation, guid- 
ance, or flight control systems. 
Should be electrical engineers 
experienced in systems— ideally, 
with experience in flight control 
in the aviation industry. 

COMPONENTS ENGINEERS—should 
be electronics men with empha- 
sis on transistor circuitry. Will 
be responsible for designing com- 
ponents which go into the sys- 





tem. Must have circuitry design | 


experience. 


To discuss these or other openings, | 


write Mr. Bruce D. Wood, Dept. 
613G, Aeronautical Division, 1433 
Stinson Blod., Minneapolis 13, Minn, 


Honeywell 
HH) Miltary Predicts. Group 


To explore professional opportunities 
in other Honeywell operations coast 
to coast, send your application in con- 
fidence to H. K. Eckstrom, Minne- 
apolis 8, Minnesota. 
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ENGINEERS 
SCIENTISTS 


FUTURISM 
in 
contemporary 
R&D 


Radical departures from traditional 
forms of scientific investigation are 
the keynote of Republic Aviation’s 
forward-looking programs in space 
exploration and upper atmosphere 
flight. In an environment that re- 
gards with skepticism the seeming 
validity of conventional conclusions, 
engineers and scientists seek below- 
the-surface solutions of problems... 
bypassing the superficial. 


Expanding the scope and depth of 
present programs is Republic’s 
recently completed $14 million 
Research and Development Center. 
Extensive facilities here are an in- 
vitation to professional men to real- 
ize the future by solving today’s 
most perplexing problems. 


SENIOR LEVEL OPENINGS EXIST 
IN THESE IMPORTANT AREAS: 
Space Electronics (Guidance, Naviga- 
tion, Communications) / Hypersonics 
/ Hydromagnetics / Nuclear Power 
Packages / Advanced Computer Tech- 
nology / Applied Mathematics / Space 
Environmental Studies (Life Science) 
/ Celestial Mechanics / Electronic 
Theory / Plasma Physics / Radiation 
Studies / Re-entry Techniques / Fluid 
Mechanics / Materials Research & 

Development 


Please forward resumes to: 
Mr. George R. Hickman 

Technical Employment Manager, 

Department 1E-1 


te 
oe 


Farmingdale 
Long Island, New York 











computer 
designers 


The Crosley Division of Avco 
Corporation has openings for elec- 
tronic engineers with from two to 
ten years’ experience for unusually 
responsible positions involving digi- 
tal computer and data processing 
equipment design. 


At Crosley, all projects offer engi- 
neers of talent and capability un- 
limited challenge and definite 
authority. An alert, aggressive man- 
agement team provides maximum 
support and backing to each of the 
outstanding professional teams work- 
ing on the frontiers of data process- 
ing for industrial systems. 


Now is your opportunity to grow 
your own career in this new and 
exciting field. Experienced personnel 
can choose: 

e transistorized circuit design 

e digital systems design 

© logic design 


For complete information, write or 
call: 

Mr. P. B. Olney 

Manager of Scientific and 

Administrative Personnel 

Department W-510 

Crosley Division 

Avco Corporation 

1329 Arlington Street 

Cincinnati 25, Ohio 


Phone: KIrby 1-6600. 


MOO fay caters 
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EMPLOYMENT OPPORTUNITIES 


To the engineer seeking 


A CHALLENGE EVERY DAY 
A FLORIDA VACATION EVERY WEEKEND 





PRATT & WHITNEY AIRCRAFT ... the matic data recording, full comput: 
leader in liquid hydrogen rocket pro- systems, the latest in instrumentat 
pulsion ... has career openings at its WORK IN FLORIDA, where the | . 
us know. 
Florida Research and Development : easy » st Pz ac ms 
rida arch anc P is easy. The West Palm Beach PERFORMANCE ANALYSIS 


lf you have an interest in any 
of the areas listed below, let 


Center where the advanced Centaur “e% ; Senttoin 
é and ocean front offer surf bathing secoues Gavmcrenntt 
rocket engine program is being car- wonderful boating, fishing, golf Jet & Rocket 


ried on. The Center also offers en- sunshine the whole year round. COMPONENT DEVELOPMENT 
Jet & Rocket 


gineering opportunities in progressive, ADD to this the stability that goes wit 
refined turbojet power plants. working for the company that has beer = 
THESE STIMULATING projects are sup- foremost in flight propulsion for n TEST EQUIPMENT DESIGN 
ported by the very best tools —a years. It’s an opportunity combinat MECHANICAL DESIGN 
complete on-site test complex, auto- worthy of your consideration. ANALYTICAL DESIGN 

: ENGINEERING DRAWING 
WRITE TODAY: Send your resume with salary requirements. Positions commen- CHECKING 

surate with ability and experience. All replies will be held in strict confide 
Address James Morton, Technical Rep., Dept. E- 


PRATT & WHITNEY AIRCRAFT 
FLORIDA RESEARCH AND DEVELOPMENT CENTER 


DIVISION OF UNITED AIRCRAFT CORPORATION 
WEST PALM BEACH, FLORIDA 
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~— Engineers 


PROGRESS - 
VERTOLSce: 


BOEING 


emainaemms 


: ‘ 


Things are really happening at 
Verto! Division Boeing. New York 
Airways has placed an initial 
order for the Verto! 107 Model I! 
twin-turbine-powered airline 
helicopter. This is an important 
first step in the application of 
today’s most advanced helicopter 
to a variety of commercial 

and industrial requirements. In 
addition, increased activity in 
military VTOL/STOL aircraft is 
continuing to create exceptional 
opportunities for graduate 
engineers in the following areas: 


DESIGN ENGINEERS 


4-10 years’ experience 

e Powerplant installation, 
@ Airframe e Equipment 
@ Controls e Electrical 


AERODYNAMICISTS 
2-5 years’ experience 
DYNAMICISTS 
2-5 years’ experience 
STRESS ENGINEERS 
3-5 years’ experience 
STRUCTURAL TEST 
2-5 years’ experience 


FLIGHT TEST 
OPERATIONS 


FLIGHT TEST 
INSTRUMENTATION 


STANDARDS ENGINEER 


2-4 years’ broad aircraft 

standards and military 

specifications experience 
To learn more about your exciting 
new future with the pioneer in 
advanced VTOL/STOL aircraft, call 
Kingswood 3-4000, write, or 
forward your résumé, in complete 
confidence, to Arthur W. Bell, 
Supervisor of Personnel Relations 
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ENGINEERS 
FOR 


STRUCTURE 


LABORATORY 


For 
Rocket Development Department 


Structures Laboratory Engineers 
will have the responsibility for 
planning, executing and report- 
ing structural tests of assemblies, 
sub-assemblies and components of 
solid propellant rockets. Duties will 
require ability to conduct the 
following: 
1. Experimental stress analysis of 
a. Pressure vessels 
b. Load carrying components 
2. Lood deflection measurements 
3. Flight ond handling load simulation 
4. Hydraulic actuations 


Requirements 6.5. MS in Me 
Engineering of Engineering Mech 





Education 
chanical 
onics 


Experience: 3-5 Yeors 
W. D. Linkenhoker 
Technical Personnel Supervisor 


HERCULES POWDER COMPANY 
ALLEGANY BALLISTICS LABORATORY 
Cumberland, Maryland 
U. S. Citizenship Required 

















Explore new areas in data processing 
with the /BM Advanced Systems 
Development Division 


SENIOR 
PROGRAMMERS 


Alimited number of staff programming 
positions now exist in New York City 
for individuals with a minimum of two 
years’ experience in the programming 
of commercial applications for large 
scale data processing equipment. Back 
ground and experience in real-time data 
processing systems is desirable 


Persons selected will participate in the 
problem-analysis and programming 
phases required to develop a nation- 
wide real-time data processing system 
utilizing solid state computers 
This system will employ advanced en 
gineering and communications con- 
cepts and highly sophisticated pro- 
gramming approaches. 


In this new work your opportunities 
for original achievement, as well as 
for rapid advancement, are excellent 


Piease write, outlining briefly your 
background and experience, to: 

Mr. C. F. Cammack, Dept. 524Q1 
IBM Corporation 

2651 Strang Bivd. 

Yorktown Heights, N. Y. 


INTERNATIONAL BUSINESS IBM. 
MACHINES CORPORATION 





1DPDRESS BOX NO. REPLIES TO: Bor No 
Classified Adv. Div. of thie publication 
Send to office nearest you 
VEW YORK 36: P. 0. Bow 12 
CHICAGO t1: 520 N. Michigan Ave. 
BAN FRANCISCO 4: 68 Poat Bt 





POSITIONS VACANT 


Wanted Pilots: Vacancies fer pilots/copilots 
with air lines and other organizations in Eu- 
rope, North Africa, Middle East Limited 
openings for Navigators/Engineers and A+P 
mechanics. Apply immediately to: American 
Overseas Aviation Services, Inc., 31 Weaser 
Str.. Frankfurt/M. Germany. Europe's Largest 
Flight Crew Employment Service 


immediate opening for experienced co-pilot— 
mechanic with leading construction company 
Applicant must have commercial 
natrument ating and A & P rating 
Reechcraft experience. Call or write 
E.. Harris. H. L. Coble Conatruction Co 
Pr. O. Box 3328, Greensboro, North Carolina 
Telephone BR 17 


license 


a * pp re ee a TY available for 
wel exper ase sheet meta 
spec alis : : \ Sineted airframe 
ant mechanics. Top working con 
ons, good pay with usual benefits. Matt 
Airbase Corp., Linden Airport. Linden 
Jersey 


Airtine Maintenance Engineer. must have A & 
P. and practical Engineering Design exper 

ence also supervisory ability to fi positior 
of Assistant to V. P. Maintenance of growing 
Local Service Airline, Salary open. P-4242 
Aviation Week. 


SELLING OPPORTUNITY OFFERED 
Representation desired in Datias and Seattic 


areas by established manufacturer of d 
connects, valves, pressure and float awite hee 
Prefer organization presently contacting pur 
chasing and engineering personnel who have 
cognizance on these products RW.-42301, 
Aviation Week 


Representatives wanted—men familiar with 
alreraft parts. one residing in Ottawa, one in 
Washington, D.C. Write RW-4316, Aviation 
Week 


POSITIONS WANTED 
Wind tunne! model designer with 8 years ox- 


perience, B.S. of A.E. degree, desires position 
with «mall company, or will bid on your small 
obs. C. W. Robertson, 1951 Manhattan Ave.. 
Hermosa Beach, Calif 


Mech. Engineer, living in Canada. 16 years 
experience n Aireraft and Engine, seeks a 
position with reaponsibility. Previous experi- 
ence nepection, research, maintenance, de 
sign mn supervisory and managing positions 
PW.-1263. Aviation Week 


Couporatien pitet ATR S500 hrs. SMEL. Mar- 
100 bre. jet. Resume on request. PW 
04 Aviation Week 


Air Force Pilot leaving service seon desires 
position with a future. SMEL, Instrument 
ve 1000 hres. B-47 2000 total Age 29 
PW-429 Aviation Week 


Can you use & yrs jet experienced? Anti- 
ne teat. maintenance, inapection, overhau 
ipe sion. Married. 30 yra old, dependable 
Will consider any offer, Service Rep position 

esired. PW-4285, Aviation Week 


SELLING OPPORTUNITY WANTED 


Datias Firm desires te re manufac. 
turer for the Aircraft industry in the Dallas 
Fort Worth Area We are already engaged 
n the Service Phase of the industry and 
would like to expand by adding various Air 
craft ne to our business RA-4121 Avia 


W eek 





When Answering 
BOX NUMBERS 


to expedite the handling of your correspond 
ence ond avoid confusion, please do not 
address a single reply to more than one 
individvel box number. Be sure to address 
seporate replies for each advertisement 
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EMPLOYMENT OPPORTUNITIES 


who refuse to get lost in the crowd. Engi- 
neers with a yen for challenge . . . who in- 
tend to see their ideas put into motion, 
These are the special breed of determined, 
creative, thinking individuals who staff the 
government and industrial division of the 
Magnavox Company. And Magnavox 
needs more people like them... 


a > ee anny 
: at es Ll — as eagle. 


— han Sh a 68 
FORT WAYNE, INDIANA 


fill present openings at the three Magnavox ees 
military and industrial plants. In Fort ——e 
Wayne, Indiana, where families enjoy the - TT pl = ——— a 


good life of a growing Mid-Western com- ® : "i .2 npenpeeerr” it! 


iC, p Lama SJ es 








munity. In 1 rbana, Illinois, home of the ° URBANA, ILLINOIS 
University of Illinois which has one of the 

largest communications, physics and radar 

research centers. Or in America’s largest 

electronic community, Los Angeles, 

California. 


engineering to develop advanced anti- 
submarine warfare systems in conjunction 
with the Navy Department. Projects on 
tap for the future offer experiences just as 
challenging and rewarding—not only in 
ASW, but in Communications, Missiles, 
Airborne Radar and Data Processing 
Equipment as well. 





Phone Dick Eary (collect, of course) at Eastbrook 9721 in! W write him for complete information. 


Magnavox 


‘ | Li | — ay MISSILES 


~~) 


—_= ~_~— 


= DATA HANDLING ASW 


COMMUNICATIONS 


THE MAGNAVOX CO. ¢ DEPT. 227 « Government and Industri: livision e FORT WAYNE, IND. 
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BUSINESS OPPORTUNITIES 


DISPLAYED RATE: 


The advertising rate is $31.00 per inch for all advertising appearing on 
Contract rates on request. 


AN ADVERTISING INCH is meosured % inch vertically on one column, 


other than on contract basis 


3 columns—30 inches—to a page. 


EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 


in Displayed Style 


Send NEW Ads or inquiries to Classified Adv 


EQUIPMENT 


USED or RESALE 


UNDISPLAYED RATE: 


average words as oa line 


$2.70 a line, minisaum 3 lines. 


To figure advance payment count 3 


PROPOSALS, $2.70 a line an insertion 
BOX NUMBERS count os one line additional in undispleyed eds. 


Div. of Aviation Week, P. O. Box 12, N. Y. 36, N.Y 











FALCON CAMP 


Flying camp offers boys (16-21) th 
opportunity to combine a summer of 
fun with a fascinating, thorough flying 
course. Diversified flight training 
in modern, radio equipped 
formance aircraft and 
trainers, a variety of sir 
engine land and sez 
plane orientatior 
aircraft 
Falcon Cam ip’s 45-day 
consists of 60 hours 
hours ground school 
luate with 
diploma, certificat« 


te lephor 
ness of course a1 
son is assured. Faculty ha 
for their outsts 
achievements Ir 

lualizec 


; ‘ 


r arge te a 
Robert L. Scott, Jr, Brigadier General, USAF (Ret |, Commend 
Falcon Camp, Box A, Hondo, Texas 





FOR SALE 
SPARE PARTS INVENTORY 


C-46 —DC-4—DC-6 
AIRCRAFT 


also 


PRATT & WHITNEY 
R2800 CB16/17 ENGINES 


THE FLYING TIGER LINE INC. 
Burbonk, Calif 
Call or Cable 
Doug Duly 

Tel: TRiangle 7-3411 Cable: Flytiger 








D-18 BEECHCRAFT 


Avoilable Immediately, Excellent Condition 


Asking $33,500. 
OLIN MATHIESON CHEMICAL CORP 
Atlantic Aviation Atlas 8&-9060 
Teterboro Airport Teterboro, New Jersey 




















FOR SALE 
C-46F AIRCRAFT 


Passenger and Cargo 
With or Without 
T-Category Kit Installed 


Immediate Delivery 


THE FLYING TIGER LINE INC. 
Burbank, Calif. 


Call or Cable 
FRED BENNINGER 
Executive Vice President 


Tel: TRiangle 7-3411 Cable: Flytiger 














Environmental Test Equipment: Humidity Cham 
bers; Vibration Units: Hyd. Test Stands: Hi.Pres 
sure Dennison & Vickers Radial Piston Pumos 
Ovens Flowmeters 
Motor Generators: Rectifiers: Tensile & Como 
sion Testers. ‘‘Bought, Sold, Trade-ins 


A & J MACHY. CORP. 


130-32 JACKSON ST., BROOKLYN 11 
EV &8-3277 


N.Y 


Dynamometers Balancers 





ADRESS BOX NO. REPLIES TO: RP 
( P i Ad Di f thie f 
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FOR SALE 
PBY SA, Two “amphibians converted for 2 | 


crew——cargo—passenger use. FS-3404, Avia- 
mn Week. 


1958 Bell Helicopter 47G2. futty cauipped 
ready to fiy. TT620, 600 . 
Blades factory reconditione 
ters, Arcata, Airport, Calif. TE 
8-12 place Sikorsky $-SSA Helicopter, no time | 
since licensed, zero time on major com- | 
ponents, including engine. new paint th igh- 
t beautiful shi; $47.56 ude ac 
Stinson Field Aire t. B 

Texas. CA 





DON’T FORGET 


he box number when anewering 
tisements. It ts the only way 
identify the advertiser to whor 


writing. 











SEARCHLIGHT Equipment 
Locating Service 


NO COST OR OBLIGATION 


This aimed at helping 
you, the reader of “SEARCH- 
LIGHT”, to locate Surplus new and 
used aviation equipment and com- 
ponents not currently advertised. 
(This service is for USER-BUYERS 
only) 


service is 


How to use: Check the dealer ads 
to see if what you want is not cur- 
rently advertised. If not, send us 
the specifications of the equipment 
wanted on the coupon below, or on 
your own company letterhead to: 


Searchlight Equipment 
Locating Service 
c/o AVIATION WEEK 
P. O. Box 12. N. Y. 36, N. Y. 


Your requirements will be brought 
promptly to the attention of the 
equipment dealers advertising in 
this section You will receive re- 
plies directly from them 


Searchlight Equipment Locating Service 
c/o AVIATION WEEK 
P.O. Box 12, N. Y. 36, N. Y 
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to the 
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successful executive in 


DEFENSE 
MARKETING 


To the established man—-satisfied 
yet alert to exceptional opportunity 
such as: 


1. Vice Presidency 
2. Valuable stock options 


3. 5 figure salary 


There are vast opportunities here for 
the man who combines an engineer- 
with 5 to 10 years of 


marketing 


g background 
echnical and defense 
know-how in electronics systems, data 


processing and nuclear physics 


We have a substantial and attractive 
future for the executive prepared to 
assume the responsibilities and direc- 
tion of our Defense Marketing pro- 


iram 
will be 
Mem- 


bers of our executive staff know of 


Write fully. All 
treated with utmost confidence 


inquiries 


this advertisement 


P-4249, Aviation Week 
20 N. Michigan Ave., Chicago 11, Il 





LETTERS 





Ike’s Classmate 


In a recent article re Thomas G. Lan- 
phier, Jr. (AW Apr. 11, p. 127), you refer 
to Mr. Lanphier as “son of a West Point 
classmate of President Eisenhower.’ 

The statement just quoted is incorrect 
Lanphier, Sr., was in the West Point Class 
of 1914 and definitely not a classmate of 
the President For your information 
President Eisenhower graduated in 1915 

In view of the foregoing, I respectfully 
request that you correct the error in an 
early issue 

I am writing to you since the Secretary, 
Class of 1915, United States Military 
Academy, is out of town 

E. De Trevitte Exvwis 
Col., U.S. Army (Ret.) 
Asst. Sec., Class of 1915, U.S.M.A 

AviaTION WEEK amends its statement 
to note that Thomas Lanphier, Sr., at- 
tended West Point three of the four years 
President Eisenhower was a cadet there.— 


Ed 


Pilot Age Limit 


Both Mr. Bose, whose letter appeared in 
the Feb. 29 issue of Aviation Week (p 
102), and Mr. Hightower, whose letter ap 
pears in the Mar. 28 issue (p. 118), admit 
that they are not pilots and present no 
evidence that they have studied the avail 
able evidence concerning whether pilots at 
a given chronological age should be force- 
ably retired. Mr. Bose and Mr. Hightower, 
therefore, present a view based on nothing 
but ignorance and its consort—prejudice. It 
is possible that pilots should be retired at 
a given age, but no evidence is at hand to 
indicate what age this should be. 

Relatively few people have made a study 
of this question. Dr. Ross McFarland of 
Harvard is one of them. He concludes 
that an arbitrary age limit should not be 
set. I have seen no evidence presented, 
from a source more qualified than Dr 
McFarland, refuting his conclusion 

Laymen such as Hightower and Bose 
imagine that physical attributes are the ma 
jor needs of a safe pilot. The opposition 
says this is not so, that experience aloft is 
the one most vital factor. If this were not 
so, 20 year old pilots would be safer than 
30 vear olds and so on, for there is no doubt 
that physical capacities usually start deteri 
orating from the mid 20s on. Mr. High 
tower has a perfect right to avoid flying 
with old pilots if he wishes, but he pro- 
duces no evidence to indicate the pilot 
he does ride with will be as safe. He seems 
to take the position that his life is more 
valuable than the pilot’s. If ALPA ever 
criticized the FAA for not instituting regu 
lations before evidence existed to indicate 
the need, then ALPA was wrong. No re- 
strictive regulation should be passed prior 
to evidence of need , 

The senior pilots have been flying the 
most accident prone aircraft for many 
years and have an enviable record. That 
record should not be ignored without defi 
nite evidence to the contrary. I do not re- 
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Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


call that ALPA’s demands for higher pay 
were based on the need of “fast reflexes.” 
The point is that there are physical and 
flight tests given frequently to determine 
the ability and reflexes of pilots of any 
age. To say that these tests cannot deter 
mine a below par pilot who is 60 years old 
or over is to say that these tests cannot de 
termine a below par pilot who is 20, 30, 
40 or 50 vears old. If this is so, the 
tests are valueless. 

The facts are that few pilots of 60 
pass these tests, but the few that do 
than 
arbitrarily 


most of the yvoungcr 


discard these 
ot in the 


safer 


pilots. To 


pilots 
men 


reduces the over-all safety and is pr 
(although the pu lic may 
admits the 


public interest 
believe it is). Mr 
railroads has enviable safetv record 
alleges that most railroad fatalitic 
due to old engineers. There is no 
that engineers over 60 are involved in am 
more fatal accidents than are younger en 
gineers. The federal government docs not 
impose an age limit on railroad enginect 
The only thing clear about the issue is 
that prejudice rather than facts has insti 
gated the age limit. Laymen who have not 
made an honest attempt to study the prob 
lem have only ignorance and prejudice on 
which to base an opinion. I would like to 
ask either of these gentlemen if thev have 
studied the evidence. Have they read the 
entire FAA _ presentation? Ha they 
read the entire ALPA rebuttal? Have they 
read the work entitled “Human Factors in 
Air Transportation” by McFarland? Or 
the conclusions of Dr. Wayne Dennis? Or 
A Survey of the Effects of Stress on the 
Performance of Pilots” by O'Kelly and 
Matheny? Or other similar studic 
It is unfair to come to conclusions with 
out some study of the subject and both 
sides of a controversy, particularly when 
these opinions are to be published. Avia 
TION Week has seen fit to publish thes¢ 
letters of Mr. Bose and Mr. Hightower sup 
porting the age limit. From Aviation 
Week editorials on the subject is evident 
that Aviation Week also supports the age 
In the interest of fair play, I expect 
letter or one taking a 
similar position published in AviATION 
Weex. If you are unable to publish thi 
letter, I would like you to forward the en 
closed copies to Mr. Hightower and Mr 
Bose as I do not have their addresses 
Ernest G. Marguts 
Chief Pilot 
Cluett, Peabody & Co., Inc 
White Plains, N. Y 
{Aviation Weex has taken no editorial 
position on airline pilot age limitation regu 
lations. Letters published on this page 
represent the opinions of their authors, not 
of Aviation Weex.—Ed.) 


Hightower 


et 
occur 


evidence 


limit 
to see either this 


Third Party 


In the “FAA Leadership” letter recently 
published (AW Apr. 11, p. 142), Capt 
Richwine has afforded the followers of the 
long-standing government-airline debate 
some interesting reading and a few facts 

As on one other occasion, I would like 
to further interject the opinion of the third 
party: namely, those who sit in the seats 
of the airplanes flown by Capt. Richwine 
and regulated by Mr. Quesada. Grant at 
the outset that our participation for prac- 
tical transportation purposes leads us to 
follow and observe the industry problems, 
and that we do in fact have enough col 
lective intelligence to absorb and evaluate 
the professional problems at issuc Assum 
ing this grant, I should like to comment 
on the captain's letter in direct reply 

Starting at the top, Mr. Quesada’s ef 
forts have not gone unrecognized by a 
cross-section of publications other than 
Aviation Weex. The fact of the many 
governmental activities now directed toward 
ommercial air travel cannot be construed 
in truth as having been originated solely 
to avert right now “one of the worst safety 
records in the history of commercial avia 
tion,” no more than Mr. Quesada can be 
representative of the cause As 
a point in case, could such government 
activity have ensured us two months ago 
against the current problems on that fine 
Electra airplane? 

Agreed that the FAA has firmed up in 
its many testimonies a “hackneyed hand 
ful” of pilot inattentions, recognized by all 
concerned as to their frequency and impact 
on total safe flights accomplished as being 
almost not worth a second thought. This is 
understood by your own passengers as never 
happening with you and represents an FAA 
We passengers know 


implied as 


means to a valid end 
Captain, when we are on your airplane 
that your feet are always on the rudder 
pedals and not the radar console. But if 
the FAA hadn't told you, would you know 
about the clown whose feet are not—and 
if you did, would you fly with him? 

In summation, both FAA and ALPA 
have a fine record of capability and ac 
complishment. At this point in time, your 
passengers sincercly believe that today’s 
ALPA man is the sharpest type that ever 
sat in a left or right hand seat, and we 
prove it to you every year by flying on 
your airplanes in increasing numbers. On 
the other hand, we clearly see Mr. Quesada 
furnishing us more insurance than we could 
ever buy at an airport counter, and a com 
bination of these two confidence factors 
would be the ultimate that could be offered 
the people you are both striving to pro 
tect. This is a time for reasonableness, the 
one item that both your groups of mutual 
background seem to be ignoring. The cur 
rent and impending jet age requires as much 
understanding on the ground as in the cock 
pit, and it would appear that Mr. Quesada 
should reference his instruments more often 
ind Capt. Richwine should write fewer 
letters. Epwarp T. SHerMan 


Elmhurst, N. Y 


AVIATION WEEK, May 2, 1960 





RESISTOFLEX 
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THE PULSE THAT RAISED THE INDUSTRY STANDARD 
250,000 Impulse Cycles instead of 100,000 for 3,000 PSI 


Minimum standards for 3,000 psi hydraulic hose are set at 250,000 impulse cycles by 
Resistoflex—2'2 times the usual industry standard of 100,000 cycles. Even today, Resistoflex 
is the only manufacturer that offers this guarantee of superior performance in all sizes of 
hose from -4 to -12 at all temperature ranges up to 400°F. Fluoroflex’-T hose assemblies 

“Teflon® at its best’’—provide maximum safety and dependability with complete assur- 
ance of trouble-free operation for high performance hydraulic systems. 


*Fluoroflex a Re toflex trademark, reg. | Pat. Off 


*Tefion is DuPont's trademark for TFE fluorocarbon re 


ORIGINATORS OF FLUOROCARBON HOSE ASSEMBLIES 


RESISTOFLEX 


CORPORATION 
COMPONENTS FOR HIGH-TEMPERATURE AND CORROSIVE SERVICES 


Plants in Roseland, N. J. * Anaheim, Calif. © Dallas, Tex. « S Iffices in major cities 





ONIVERSITY MICROFILE IN 

STEVENS RICE G35 

313 N IST ST 

ANN ARBOR ¥ICH ce 


ESHA: "tothe engineer 
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If your major consideration is... 


«+. WEIGHT REDUCTION 
THIS NEW DESIGN is ESNA’s recommendation for applica 


tions where space and weight reduction are primary needs, Meets MIL- 
N-25027; reduced wrenching dimensions permit more efficient center- 
line bolt design: wrench heights carefully engineered to assure satis- 
factory assembly line performance. Materials: carbon steel, AMS6304 
alloy steel and A286 stainless steel. 


wt in Ibs Screw Size tensile 
per1000 # #6 #8 #10 yr KS" ,” rating 








NAS679 

| Type LH3324 (160,000 psi) AN365 1. 
MS 21042 
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17 | 24 | 26 | 46 64 86 140,000 psi 
26 } 42 | 50 | 9.0 12.0 | 18.0 | 140,000 psi 





4 Zi 

LH3324 2 6 13 14 | 29 5.4 73 160,000 psi 
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... USE OF NAS 
STANDARD HARDWARE 


This complete line of low-height, lightweight NAS 679 hex nuts has been 
designed and produced to ESNA’s exacting quality standards. Qualified 
to MIL-N-25027. External-internal wrenching surfaces for easy installa- 
tion in limited access areas. Sizes 4-40 through 7/16-20. Alloy steel for 
temperatures to 550°F; A286 stainless steel for temperatures to 900°F 
and nonmagnetic applications 

ESNA offers a complete line of ALL NAS types of self-locking nuts, in- 


9 . ciuam aT na miniature anchors, rs and nm t 
Type LHTE-T™M (NAS 679 140,000 psi) luding standard and t he floate gang channels 


eee eae ee 


... ULTRA-HIGH TENSILE 
AND FATIGUE PERFORMANCE 


Specify types LH 3393 and LHEB 220 for the utmost in high tensile and 
fatigue-life performance. Highest strength-to-weight of any available 
double hex design. Cold-formed from alloy steels; sizes 44-28 thru 1”. 
For use at temperatures to 550°F. 


Other lightweight 12 point nut ris sre available in several ten- 
sil spacities and tor bow rt ef eratures to 1900°% 


Fit the fastener to the application from the Dept. $36A-525, Elastic Stop Nut Corporation of America 
j 2330 Vauxhall Road, Union, New Jersey 
only complete sine of se/t-focking fasteners 


Please send me the following free fastening information: 
() Complete dimensional and per- C) Visual Index: A complete pic- 


ELASTIC STOP NUT ee itunes 
CORPORATION Name Title a 

; Firm. 

OF AMERICA ana 
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